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13- TEROUGE 20-PASSENGER BODT SPFECIFICATIONS

2.4.1.2.

2.4.1,1.1.

2.4.1.1.2.

2.4.1.1.3,

2.4.1.1.4.

2,4.1.1.8,

Door Holding Devioce - A msans {(devios) shall be provided
te hold the swing-out typs door{s) in the fully opened
position,

Fastening - The two-door smergency exit, lcoated at the
rear of the bua, shall be equipped with a fastening
device that will secure sach dcor at the top and at the
bottom. The fastening device on the first-opened door
shall permit opening of the door from both the inside
and the outside of the bus. The fastening device shall
permit opening of the other door from the inside of the
bus. Both fastening devices ahall be designed toc be
quickly released but shall offer protection against
acoldental release. A suitable instruotion sign shall
ba locatsd on the inside of the door near the fastening
device on the first-opened door, to indicate its method
of operation. The outside handle wben in the closed
position, shall extend vertically downward from ite
pivot ocenter.

Header Board - The head impact area on the insids at the
top cof the emergency door shall be protacted by en
energy-absorbing, padded header board, 3 inches widse and
one inch thick, extending the full width of the
smargency door to prevent injury when accidentally
impactaed.

Latoh = Both the key type and/or the inside push-pull
types rear oargeo door locks, as installed by the original
vehlols manufacturer, shall be sither completely removed
or shall be made inopsrable, 1If made inoperable,
pracautions shall be taken to assure that the leock
meschanism (s) ocannot, through vibration or other means,
cause the emergency exit door to bscome locked sither
from the inside or the ocutside of the bus.

Bwitch - The emergency door shall be eguipped with an
#lectrical switch conneoted to an audible asignal
automatically cperated and located in the driver'’s
compartment which ahall indicate the unlatching of this
docor and the switoh shall be snolosed to prevent
tampering. Wires leading from the switch shall be
concealed in the walls, WNo out«off switch shall be
installed in the oirouit.

Deaign, Btyle 2 Emergency Door {(Bingle Door Type) -

2.4.1.2.1.

2.4.1.2.2.

2.4.1.2.3.

2.4.1.2.4.

Attachment ~ The emergency door may be hinged on the
right or left side of the body, shall cpen ocutward, and
shall be designed to permit opening from both inside and

outside of the bus. It shall be properly sealed againat

moisture and dust.

Design ~ The emeargency door shall be located in the
center rear of the body and shall have a minimum
horizontal opening of 30 inches and a minimum vertical
opaning of 46 inches measured from the flcor level. It
shall be properly ssalad against molsture and dust.

Door Holding Device - A means (devioe) shall be provided
to hold ths swing-out type door(s) in the fully opened
position,

Beader Board - The haad impact arsa on the inside at ths
top of the smergency door shall be protectad by an
snergy-absorbing, padded header board, 3 inches wide and
one inch thick, sxtending the full width of the
emergency door to prevent injury when acocidentally
izpaocted,
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€. 15- TEROUDGH 20-PASSENGER BODY SPECINICATIONS

2.4.1.2.5. Latch - The emsrgency door shall be equipped with a
slide bar rack and pinion (cam) operated latch. The
slide bar shall be approximately 1-1/4 inches wide and
3/6-inch thick and shall have a minimum stroke of 1-1/8
inches. The slide bar shall be spring loaded so as to
retain the bar in the slosed position and have a minimum
of one inch of horizontal bearing surface beyond the
edge of the door frame when the door lock is in a
latched position.

2.4.1.2.6. Latch Handle ~ The movement ¢f the latch handle through
ites full arc of operation shall not be cbstruoted by, or
extended into the area behind the rear seats at the
anergency door. The bhandle, when in the closed
position, shall meet the requirements of FMVSS No. 217.
The design of the latch handle shall allow quick
Telease, but shall offar protection againat accidantal
releass. Control of the fastening devices from the
driver’s seat shall not be permitted. A pull handle
shall he installed on the inside of the smergency docor
sc that the door can be securely closed for poasitive
fastening. Provisions for opening from tha outside
shall consist of a handle (device) designed to prevent
"hitching a ridae"™ yet allowing the door to be opened .
when necessary. The outside handle, when in the olosed
position, shall extend vertically downward from its
pivot center.

2.4.1.2.7. Bwitch - The smergency door latch shall be eguipped with
a heavy-duty slectric plunger type switch connected to a
warning butzer located in the driver’'s compartmant. The
switch shall be enclosed in an adsguately protected
case, and wires leading from switch shall be concealed
in the walls. 7The switch shall be installed so that the
buzzer will sound before the door handle is turned far
encugh to permit the door to cpen. The switch shall be
Cole-Hersee's No. 9118 having an upset end (kncb) on the
plunger head.

2.4.2. 8Side Emergency Exits and Roof Hatches - Texas school buses shall be provided
with side emergency exits and roof hatchea. These side smergency exits may be
aither side smergency doors mesting the requirements ¢of Far. C.2.4.1. above
{except that they shall he hinged on the forward sids)} or they may be push-out
type side windows meeting the requirements of Par, €.2.19.1.2. and FMVSS No.
217. 3ingle emergency exits shall be installed near the center of each side.
When so specified in tha Invitation for Bids (see Optiom 39), additional
push-out side windows shall he installed (quantity shall he spacified by
school district). If more than one smergency exit per side ias provided, they
shall be as "equally spaced” as practical. Rocf hatches shall be the body
manufacturer’s standard. They shall be equipped with an external and internal
handle. Texas school buses shall be provided with minimum side emergency
sxits and roof hatches as follows:

BUS_CAPACITY MINTNOM EXITS/BATCHESR

Up to 22-passengers 1l smergency exit per aids and 1 roof hatch
23- thru 65-passengers : 1 emargency sxit per side and 2 rcoof hatches
Larger than 66-passengers .2 smargency exits per side and 2 roof hatches

FLOORS - The standard flcor aconstruction of the bus body manufacturer shall be used if
a stesl floor is not furnished with the bus chassis. If the floor is furnished with
the chassis, then the floor shall be oovered with material as described below:

2.5.1. Installation - Plywood shall be installed in the arsas under all seata
including the driver’s ssat. It may be cut to fit around any
persansntly-attached driver’s seat provided by the chassis manufacturer.

2.5.2. HMaterial - The floor shall be oovered with plywood securely attached to the
existing stesl flcor. The plywood shall be 5/8-inch noaminal thickness, A-C or
B-B Exterior grade manufactured in conformance with U.8. Product Standard PS8
1-83., CDX interior grade plywood with exterior glue ia acceptable when all
surfaces inaluding the edges of the wood are coversd or sealed against the
exterior environmeant. :

n
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2.7.

C. 18- TEROUGHE 20-PASSENIER BODY SPECIFICATIONS
FLOOR COVERING -

2,6.1. Alsle Material - Floor covering in the aisle shall be the aisle-type,
firs-resistant rubber or equivalent, and shall be nonskid, wsar-resistant, and
ribbed, Minimum overall thickness shall be 3/16 inoh mesasured from tops of
ribs. Rubber aisle floor covering shall meet Federal Specification 2ZZ-M-71D.

2.6,2. Installation - Floor covering {(except that on the tosboard) shall be
permanently bonded to the floor with waterproof adhesive material and shall
not crack when subjected to sudden temperature changes. All seams shall be
sealed with waterproof sealer.

2.6.3, Trim - Ssams shall be ooversd with the bus body manufacturer’s atandard
aluminum trim using ocuntersunk flat or oval acrews,

2.6.4. Underseat Material - The floor in the underseat area (inoluding wheelwells,
and the areas under the driver’s seat and wheelchairs) shall be covered with
fire~resistant, rubber floor oovering or equivalent having minimum overall
thickness of 1/8 inch,

PAMELS, EXTERIOR - Exterior panels shall be steel; howsver, front door farings and
front and rear end-ocaps oaly may be Fiberglas or heavy-duty plastio,

2,7.1. Attachment and Installation - All exterior panals shall be attached to bow
frames and strainers sc as to act as an integral part of the structural frame.
They shall be installed by lapping and riveting, lapping and bolting, or by
flanging and bolting and in suoch a wmanner as to form watertight joints.

2.7.2, Joints ~ Joints shall meet the requirements of FMVES No. 221,

PANELS, INTERIOR - All interiocr wall and ceiling panels shall be stesl and of tha body
manufacturer’s standard desaign except tha panels beneath tha windows shall be
clear-coated galvanized embossed ateel meeting ASTM A 446. Also the stepwell and
riser panels in the service dcor entryway shall be clear-coated galvanized steel
(embossing not required). Galvalume, aluminized steel, and aluminum over steel panels
are ascceptable for use bensath the windows and in the entryway. Interior pansls made
of 0.032-1inch, 3105-H14 aluminum be us ~and 18~ ssenger buses o

2.6,1. Attachment -~ All interior panels shall be attached to the frame structurs by
bolts, rivets, or by any well-designed method utilizing self-locking panels,
or locking panel strips. Regardless of the method used, the panels shall be
attached so that vibration, rumbling, and popping shall be at a minimum.

2.9.2. Design - Front and rear panels shall be formed to present a smooth, pleasing
appearance. If the celling is constructed so as to contain lapped Jjoints, the
forward panel shall be lapped by the rear panel and all expcsed edges shall be
beaded, hemmed, flanged, or otherwise treated to minimize sharp edges.

RUB RAILS - Two separate, cone-piece continuous rub rails of the type, grade, and
thickness of stesl specified in Table No. 9 {or approved equal), shall bes installed on
the body as described below. The minimum finished width of all rub ralle shall be 4
inches:

2.9.1. Conetruction - The rub rails shall be of ample strength to resist impact and
to pravent crushing of the bus body and shall be a flanged-formed channel,
longitudinally fluted, or corrugated rib surface. Ends shall be (1) smoothly
olosed, or (2} clcsed by a rounded or beveled metal end cap which shall ba
butt- or flash-welded to the rub rail, or (3) olosed by a rounded or bavelsd
metal snd cap inserted with an approximate one-inch sleave inside of the rub
rall and riveted in position at the top and bottom of the rub rail, or riveted
in position at the top and bottom of the rub rail flange, or riveted in the
canter of the end cap, and sealed in the same manner as the top flange of the
rub ralls.
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2.10.

2.11.

c. 18-

2.,.2.

2.9.4.

2.9.3.

Drainage - The bottom edge of sach rub rail (exocept the pressed-in-type which
may be used near the window line) shall have provisions for dralnage of
acommulated moisture. One of the following drainage methods ahall be used:

2.9.2.1. Elots - The bottom flangs of the rub rail shall have a minimum of
one inch by 0.032 inch formed slots spaced on not more than 12-inah
osnters, or

2.9.2.2. 8lots or Holes - One 1l/4-inch diamater hole or sloct par faot in the
lowest part of the rub rail drilled prior to the priming, painting,
and installation of the rub rail shall be provided. Hcles drilled
after rub raill installation or after priming and painting are not
acosptable. Formad slots sare prefarred over drilled or cut holes.

Inatallation - All rub rails shall be bolted or riveted on top and bottom to
each side post and riveted on top and bottom to the exterior paneling betwesn
the side poats (see exception in Par, C.2.1.5.5.). Provisions for one-plece
raile may be accomplished by butt- or flash-welding, All welds, inoluding
thoss for the end caps, shall be dressed, sanded, and buffed.

Both rub rails shall be installed the full outside length of the body on the
right side from the rear of the service door to the point of curvature at the
rear of the bus and on the left side from the point of curvature near the
outside cowl to the point of curvature at the rear of the bus., When the upper
rub rail is extended to the rear of the bus and joining is by lapping or
fastening with a sleevs, the joint shall bs located at the rearmost body side
post or preferably, the sscond post from the rear. Rub rails are not required
on the left (driver’s) door if this door is furaished by the chassis
manufacturer.

Location - One rub rail shall be installed at or near the floor iovnl, and the
other at the seat level, or at the window level, or in between the seat and
window level.

8ealing - The top joint of the rub rail shal)l be sealed with a ocaulking
compound or adhssive as specified in Par. C.2.1.2.

SEAT BARRIERS - Barriers shall be furnished and installed in accordance with FMVSS No.
222, Barriers shall also be provided with the following:

2.10.1.

2.10.2,

2.10.3.

SEATING
2.11.1.

2.11.2

Handrail - A grab handle or handraill of sufficient length to assist entering
and exiting passsngers shall be installed on the forward side of the right
barrier. The outsids surface of this handle shall be stainless steesl,
polished aluminum, or chroms-plated stesl.

Enes Space - Knes space between thess barriers and the front of each front
passsnger seat shall be at least 24 inches for 15- and l8-passenger and 25
inches for 16-, 19-, and 20-passenger buses when measured from the modesty
panel to the front of the seat back at the center of the speat approximately 4
inches above the seat cushion.

Upholstery - Barriers shall be covered with upholstery meeting the
requiremsents of Par, C.2.12.5.

REQUIREMENTS, DRIVER -

Design - The base of the driver’'s seat shall be of the adjustable padestal
type or thes platfora type having an adjustment range of approximately 4 inches
*Fore and Aft." The back of the driver’s seat shall be heavily padded and
form-fitted (Type B, and C only).

Driver’s High Back Seat, Opticnal - Whan so specified in the Invitatioen for
Bids {0or when a GMC/Chevrolst chassis is furnished) a high back driver's seat
shall he provided with a minimum seat back adjustment of 15 degreaes and with a
head restraint to accommodate a 95 percentile adult male (as defined in FMVSS
No. 208) and shall mest all of the applicable requirements of Par. C.2.11.1.
above (Type B and C only).
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2.11.3.

2.11.4.

Installation - The driver’s seat, whan installed by ths body manufacturer,
shall be mounted with bolts, flat washers, lock washars, and nuts exocept where
it is imposeible to use bolts and nuts at certain floor peoints due to maln
cross members or floor sill interfersnos. Thread-forming or cutting bolts and
lock washers may be used at these points.

Seat Belts and Seat Belt Assemdbly - A 3-point, Typs 2 seat balt assembly
oconforming to FMVSS No. 209 shall be providaed for the driver. The belt
asseably shall be squipped with an esergency locking retractor ({(ELR) for tha
continuous belt asseably. The location of the seat belt anchorage shall con-
form to SAE Standard J383 with the driver’s seat adjusted to its rearmost
position, A Type 2 seat belt with a standard shoulder harness, when providad,
doss not require a retractor at the stationary fastening bracket; however,
this mounting bracket amust be within easy reach of the seated driver. The
seat bealt assembly shall be anchored in such a manner or guided at the seat
frame 80 as to prevent the driver from sliding sideways from under the belt.

2.12. SEATING REQUIREMENTS, PASSENGER - The bus passengsr seats shall mest or exceed the
knes spacing and orash protection requirements of FMVSS No. 222 and shall oonform to
the following:

2.12.1.

2,12.2.

2,12.3,

Ssat Belte, Passenger - Seat balts conforming to FMVSS Nos. 209 and 210 shall
be providsd for each passenger position on 15~ through 20~-passenger school
buses, including those with GVWR of more than 10,000 lbs. The seat belts
shall meet the following requirements:

2.12.1.1, Colors - The balt assemblies shall be alternately color ooded with
contrasting colors. All aisle seats on the same side of the bus
shall have belts with the same color. Two-position seats shall use
two colors; three-position seats may use two or thres colors.

2,12,1.2. Design - Seat belts shall have a buockle end and an attaching end
which are adjustable tc fit passenger sizes as required by FMVSS 208
and 209. Buckles shall ba of the plastic-coversd push button
design. Long and short ends shall ba mounted alternately with the
short end on the aisle. If possible, the design shall prevent
fastening the bealts across the aisle.

S8eat Cushions - All seat cushion units 30 inches wide or less shall be
designed to adequately aupport two passengers of 120 pounds each. All seat
cushions over 30 inches wide shall be designed to adsquately support three
passengers of 120 pounds each. The seat cushion shall conaist of a base, foam
cushion, and upholstery meeting the following requirements:

2.12.2.1. Base - The base shall ba nominal 1/2-inch thick, intericr grads, C-D
Plywood with exterior grads glue, identifigatior index 32/186,
manufactured in conformance with U.8, Product Standard PS 1-83 and
identified as to venser grade and glue bond type by the trademarks
of an approved testing agency. PRlywood with blus stain in sapwoed
is mot acceptabla.

Alteroatively, the base may ba made of "Donnite” saterial,
manufactured by ths Donnite Corporation, Flora & Harrison, Plymsouth,
Indiana 45563, of equal or better strength and thiokness.

2.12,2.2. Foam Cushion ~ The bus body manufacturer’s standard full dimension
urethane foam material shall be used for ths asat cushion material.

Seat Frames -

2,12.3.1. Design and Materlial - The seat frames shall ba constructed of ateel
of the typs, size, and gauge neceasary to meet the ssat load
deflection requirements of FMVSS No., 222. GSeat frames legs shall bs
two, four, cor six pedestal type. Ths asat backs shall slope
backward to provide a comfortable seating angle. Beat backs thst
are set in & vertical plane or tilt ferward are not saesptablas.
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2.13.

2.14.

€. 15~ THROUGH 20-PASSENGER BODY SPECIFICATIONS

2.12,3.2. Painting Requirements - The entire seat frame, oxcept that section
of the back frame which is padded and upholstered, shall be
thoroughly c<leaned, primed, and painted. The paint ashall have
adhesive qualities which will not permit the removal of the paint by
means of the thumbnail~saoratch method without first chipping a
starting place (see alsc Par. C.1.4.3.).

2.12.4. Seat Installation -

2.12.4.1, Alsle Width - The minimum aisle width between rows of seats shall be
12 inches, except a 30-inch aisle 1s required if regular seating is
provided betwesn the rear emergency door and whealchair position on
wheslchair-equipped buses {(ses Par. G.1l.7.3.).

2.12.4.2. Attachment - Each leg shall be attached to the flocor with at least 2
bolts, flat washers, lock washaers, and nuts, or approved equal.
Where it is impossible to use bolts and nuta at certain floor pointse
due to main cross membaers or floor asill interference, thread-forming
or outting bolts and lock washers may be used.

2.12.4.3. Knees Spacing - The seats shall provide knee spacing as normally
furnished by the manufacturer for this seating capacity but nct less
than 24 inches for the 15~ and 18-passenger busaes. (See Par.
A.2.13. for the dafinition of knee aspace.) EKnee spacing for the 16-
through 20-passenger bus shall be not less than 24 inches (ses Table
Ne. 1 and Option No. 15).

2.12.5, Upholstery - The seat cushion and back units shall be covered cn top and four
sides with a vinyl resin-accated upholstering material as follows:

2.12.5.1. Material - These materials shall be fire-resistant and shall meet or
eaxcsed the Boaton Fire Block Taest in the National School Bus
Standarda. They shall be artificial leather.

2,12,5.2. Thread - The uphclstery material shall be securely sewn with a
thread meeting the requirements of Fedaral Specification V-T-295d.
The thread in the needle and the thread in the looper (bobbin) of
double thread machines shall be size F, Type 1I (Twisted Bonded
Multiple Cord), and size E, Type I (Twiated Scft Multiple Cord),
respectively. The thread used in the needle and through the looper
shall be Size F (Monofilamaent), Type 111, for single thread
machines.

2.12.5.3, Welting - There shall be welting on expcossed seams of the seat back
and cushion.

SERVICE ENTRYWAY - The entranoce door steps shall be designed so that the first step
shall not be more than 10 to 14 inches from the ground when the bus is unloaded. BStep
risers shall not excesd a height of 10 inches. When plywood is used on a stesl floor
or step, the riser height may be increased by the thickness of the plywocod. Bteps of
adequate width and length shall be fabricated and installed outside or inside the body
to mest this requirement. Proviasions shall bs made to prevent road splash from the
whesl from accumulating on steps inatalled outside the body. The surface of all
antrance steps shall have a nonakid material applied. (S8ee Par. C.2.10.1. for handrail
installation requirement in the serviocs entryway.)

SERVICE OR ENTRAMCE DOORS - 15- through 20-passenger buses shall bs equipped with a
service or sntrance door which shall be located on the right side near the front of
the bus and in direot view of the driver.

WOTE: 15-passenger buses may have either a Style 1 or a Style 2 service door at the
manufacturer’s option. 1l1l6-passenger buses shall have a Style 2 (tall) servioe
door (no option)., 18- and l1S5-passenger buses shall have a Style 2 (tall)
servios door unlees Option No. 1l (for sedan type door) is designated by the
ordering school district. 20-passenger buses shall have a Style 2 (tall)
service door (no option). (See Table 2 for a comparison of small buses.)

This door shall have a positive latching mechanism to eliminate the
possibility of an inadvertent door opening during a frontal crash or
rell-over,
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2.15.

2.16.

C. 13- THROUGR 20-PASSENGER BODY SPECIFICATIIONS

2.14.1. Attachment - Style 1 doors shall be attached by the chaasis manufacturer’s
standard method., The hinges for Style 2 service entrance doors shall bae
attachad with rivets or bolts, nuts, and lock washers. Metal screws or
self-tapping bolts are not acceptable. Metal sorews may be ussd for aligrment
of Style 2 doors while installing rivets. Self-tapping bolts may be used for
alignment if the bolt heads are tack-welded to the hinges (see Par.
c.2.1.5,1.).

2.14.2, Design, Style 1 (Sedan Type) Service Door -~ This servioce or entrance door
shall be of cne plece and shall have a minimum horizontal opening of
approximately 28 inches and a minimum vertiocal opening of approximately 53
inches. The door shall be manually operated. The door contrel must be the
hand lever type, driver-operated, and shall be designed to afford easy release
and to prevent accidental opening. When so spacified in tbe Invitation for
Bids (see Option 11), 18- and l9-passenger buses shall be furnished with
{sedan type)} style 1 service doors.

2.14.3. Design, Style 2 (Tall) Service Door ~ This service or entrance door shall be
the two-pleoce or foldlng type ‘and shall have a minimum horisontal opening of
approximately 24 inches and a minimum vertical opening of approximately 68
inchea. The doors shall be coparated from controls at or near the bus driver’'s
seated position. The doors shall be either operated manually or whan so
specified in the Invitation for Bids (ses Option 10), actuated electrically or
by air pressure or vacuum and shall allow manual opening in case of an
energency. To prevent accidental opening while the bus is in motion, the door
opaning system shall require at least a 125-pound foros applied to its center
in order to manually open the door. Both vertical closing edgas of the door
shall be squipped with rubber or rubberized materials to protsct pasasenger’s
fingers.

NOTE: Powered Service Doors shall be clearly and concisely marked ﬁith
operating instructions in case of power failure.

2.14.4. Driver’'s Visibility - Service or entrance doors shall have lowaer and upper
glass panaels (see Par, C.2.14.5.), or, if a sedan-type door, a system of
mirrors and glass panels to provide the driver a clear view of entering
passengers as -wall as the passenger landing area. Whichever style of door is
used, provision shall be made using either glass panels or mirrora to give the
seated driver a view ¢f at least the upper 7-1/2 inches of a 30-inch rod
placed upright on the ground at any point along a line one foot outboard from
the service door entrance and between the front and rear of the service door,

2.14.5. Glass Panels - Style 2 service or sntrance doors shall have glass panels of
approved safoty glass (sae Par, C,2.19.2. for installation requirements).
Bottom of sach lower glasa panel shall be not more than 10 inches from the the
top surface of the bottom step. The top of each upper glass panel shall be
not more than 6 inches from the top of the door, Type A buses shall have
upper glass panels (window) of safety glass with a minimum area of 350 aq. in.

2.14.6, Header Board - The head impact area on the inside top of the servioce or
entrance cdoor shall be protscted by an energy-absorbing, padded header boarxd,
3 inches high and 1 inch thiok, extending the full width of the opening, to
prevent injury when accidentally impacted.

SIDR DOORS OF CONVERTED VANS ~ The side doors of converted van shall be made
inoperable by one of the following: :

2.15.1. Ramoval - The cargo doors on the side of convertsd vans shall be removed and
the area reinforced and covered with riveted-on exterior and interior
paneling.

2.15.2. Side Reinforced - The doors may be left in place but shall be reinforced and
made parsmanently inoperable by means other than the use of rub rails on the
outside of the body.

SKIRY REINTORCEMENT -~ S5ide skirts of 15- through 20-passenger buses, if on commeroial
cutaway or stripped chassis, shall bes gusseted or braced, where required, for rigidity
and to prevent undue vibratiocn.

2.17. VENTILATION - The bus body shall be squipped with a suitable, controlled ventilation

system of sufficlent oapacity to maintain a satisfactory ratio of outside to inside
air undsr normal operating conditions without opening windows except in warm weather.

3¢
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C. 15- THROUGH 20-PASSENGER BODY SPECIFICATIONS

2.10. NEERLEOUSING - The whealhousing shall be the manufacturer’s standard design. (Ses
Par. €.1.10. for underccating regquirements.)

2.19. WINDSHIRLD AMD WIMDONS -

2.19.1.

2.19.2.

General Design -

2.19.1.1. Side Windows, Passenger, Standard - There shall be either a standard
or a push-out type window for each passenger seat except where it i»s
not possible because of the installation of side emergency exits
{see paragraphs C.2.4.2. and C.2.19.1.2.). Standard side windows
shall open from the top only and shall ocperate freely. All side
windows exocept the driver’s and the service door window, shall be
the split sash type with positive latch. B8ide windows that can bae.
latched in an uneven position are not acceptable. They shall be
furnished with a latching mechanism which will allow esaoh window to
be latchaed in a position not more than aix inches from the top. The
passenger slde windows ahall provide an unobstructed opening 22
inches wide and between $ and 10 inches high.

2.19.1.2. 8ide Windows, FPassenger, Push-ocut Type - At the manufacturer’sas
option, 15- through 20-passsenger buses may be provides with one
push-cut side window in lisu of an emergency exit on esach aside {(ses
paragraphs C.2.4.1. and C.2.4.2. and Option 39. These windows shall
be hinged at the top and shall be positioned for easa of egress.
These push-cut windows shall be the body manufacturer’a standard
push-out passenger windows mesting or exceeding Federal Standarda.

WOTE: Push-out windows shall be equipped with an slectrical switch
connected to an audible signal automatically cperated and
located in the driver’s compartment which shall indicate whan
the window is pushed ocut in excess of 1/2 inch. The switch
shall be enclosed to prevent tampering. Wires leading from
the switch shall be concealed in the walla., HNo cut-off
switch shall be installed in the circuit.

2.19.1.3, Service Door and Emergency Door Windows - The windows of either
styls emaergency door and Style 2 service doors (see Par. C.2.4.1.)
shall be furnished with upper glass panels permanently closed and
set in rubber or sealed in rubber.

2.19.1.4. Windshield - The maximum width of the windshield center post shall
not exceed 2-1/2 inches. There shall be at least a 2-inch clearance
betwesn the stesring whesl and the windshield, cowl, instrument
panel, or any other surfaoce.

Glazing - Glass shall be installed in rubber channel gasket material or
approved equivalent material. The glass shall be mounted sc that the
permansnt idsntification mark is viaible from either inside or outside of the
bua. All safety glazing materials shall be approved by the Departmant of
Public Safety. All exposed edges of glass shall be banded. The glass shall
bes as followa:

2.19.2.1. Rear and Other Windows - The glass in the rear {side) windows, and
all other windows including the driver’s side windows and the
smergency door windowa, shall be a minimum of 1/8~-inch safety plate
glass and shall be AS-2 grade or better as specified in ANSI Safaety
Coda 226.1. .

2.19.2.2. Safety Plate Glass - When so specified in the Invitations for Bide
{ses Option 16), all windowa shall be AS~2 grade or better laminated
safety plate glaass.

2.19.2.3, Side Windowa, Passenger - Thae glass in all passenger side windows
{including push-ocut type emergency exit windows) shall be a minimum
of 1/8~inch safety plate glasa and shall be AS-2 grade or better, as
specified in ANSI Safety Code 226.1.

2.19.2.4. Windshield ~ The windshield shall be minimum 7/32-inch thick safety
plate glasa and shall be heat-absorbent, laminated AS-1 safety glass
mesting ANSI Btandard 226.1, as amended.

7
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c. 18- 20-PASSENGER 3ODY SPRCIFICATIONS
2.19.3. Tinting -

2.19.3.1. Bids Windows, Passenger - When so spacified in the Invitstioa for
Bids (ses Option No. 13), passenger side windows and push-out type
amergency windows only shall be tinted teo minimum 304, maximum 40%
light transmittance using AS-3 grade glass or better. This i»
dafined as "dark tinting" and ias not permitted on the windshield or
any window used for driving purposes.

WOTE: All safety glazing matezials shall he approved by the
Departmant of Publioc Bafety.

2.19.3.2. Windshield - The windshield shall have a horizontal gradient band
(tinted) starting slightly above the driver’s line of vision with
approximately $0% light transmittance and gradually decreasing to a
minimum of 70% light transmittance at the top of the windshield, er
the entire windshield shall be tinted tc mest the regquirements of
rMvss No. 205.

ACCENSORIES, REQUIRED AND OPTIOMAL -

3.1.

3.2.

BACKOP ALARM - An automatio, audible backup warning alarm meeting the regquirements of
Type C, 97 dB{A), SAE J%94b (except for l2-volt system) shall be installed behind the
rear axle.

DEFROSTERS - Defrosting equipment shall keep the windshield, the window to the left of
the driver, and the glass in the servioce door olear of fog, frost, and snow, using
heat from the heater and circulation from fans. All defrosting squipment shall meet
the requirements of FMVSS No. 103. Any ociroculating fan used in defogging and
installed on the curb side of the bus front shall be mounted on the windshield hsader
so as to protect the fingers, hair, and clothing of entering and departing passengers.

EMERGENCY EQUIPMENT - 15- Through 20-passenger achool buses shall be equipped with the
following smergency squipment:

3.3.1. Body Fluid Cleanup Kit - Each bus shall be provided with a resmcvable and
molsture-proof body fluid cleanup kit. It shall be properly mounted and
identified as a Body Fluld Cleapup XKit. This kit shall contain as a minimum,
ths following items mcunted in a removable metal or hard plastio kit:

- 15 oz. chlorine-type absorbent decdorant material {(or equal)
- 12 ox. germioidal spray disinfectant

pair disposable latex gloves

= 18" x 18" absorbent towels

- plastic piak~-up spatula

- plastioc hand broom

plastio dust pan

= 14" x 19" disposal bags and ties (watsrprocf)

- adhesive "BIO-HAZARD"™ labels

= 12 oz. decdorant spray

- individually wrapped, cold sterilization wipes in foll=lined pouches
- paper respiratory maaks

- metal or hard plastic centainer identified as "BIO-HAZARD"
with black symbol and lattering on orangs mountable case.

HNARNNKFBRNLRN M
'

3.3.2. Fize Extinguishars - School buses shall be equipped with a fire extinguishsr,
as listed below:

3.3.2.1. sS8tandard Fire Extinguishaer - Each bus shall be equipped with at
least one refillable stored pressure Multipurpose Dry Chemical type
(or approved squal) fire extinguisher of minimum 5-pounds capaoity,
mounted in extinguisher manufacturer’s automotive type bracket, and
located in driver’s compartment in full view cof and readily
accessible to driver. The fire extinguisher shall bear the
Underwriters Laboratory Listing Mark of no less than 2ZA 10-B:C
rating. Extinguishera shall be furnished with a hose, preasure
gauge, and metal head,

No. 010-.'-’3‘01/01/93
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C. 18- TERODGE 20-PASSENGER BODY EPECIFICATIONS

Firet Ald Kit - Buses shall have a removable metal first aid kit container
mounted in an acosasible place within the driver’s compartment. The
compartment shall be marked to indicate the location of the kit. Rumber of
units and contents for each kit shall be as follows:

2 -14n. x 2 1/2 yda. adhesive tape rolla
24 - sterile gauze pads 3 in. x 3 in.
10¢ - 3/4 in. x 3 in. adhesive bandages
8 2 in. bandage compress
10 = 3 in. bandage compress
2 in. x 6 yda. sterile gauze roller bandages
non-sterile triangular bandage approx. 40 in. x 54 in., 2 safety pins
sterile gauze pads 36 in. x 36 in.
aterile eye pads
rounded end acissors
pair latex gloves
mouth-to-mouth airway

e WweN

3.4.1.

3.4.2.

3.4.3.

3.4.4.

Heater, Standard - Each bus shall be equipped with a factory-installed fresh
air type heater regularly offered as standard vehicle manufacturer’s accessory
for this type of wehicle, Contrcls shall be mounted on the dash.

Heatar, Auxiliary - Whan so spacified in the Invitation for Bide (see Option
No. 14), an auxiliary hct water type heater shall be furnished and inatalled
in the rear of the passenger compartment of the bus, Heated conduits inside
the bus shall he insulated or shielded to prevent injury to the driver or
passengers. .

Blesder Valves - Any heater{s) installaed by the body manufacturer shall have
acosssible air blesder valves inatalled in the return lines.

Service Accessibility - Heater motors, cores, and fans shall be readily
acosssible for service. Access panels (removable without removing driver’s
seat} shall be provided as required for maintenancs,

MIRRORS, EXTERYOR - Exterior mirrors shall conform to the requirements of FMVSS No.

111.

Bach 15~ through 20-passenger school bus shall he provided with exterior mirreors

and brackets as described below:

3.5.1.

3.5.2.

3.5.3.

Mirror System, Crossover - The crossview mirror system shall provide thas
driver with indirect vision of an area at ground level from the front bumper
forward and the entire width of the bus to a point where the driver can ses by
direct vision. The orossview system shall zlso provide the driver with
indirect vision of the area at ground level around the left and right front
corners of the bus to include the tires and servios entrance on all types of
buses tc a point where it overlaps with the rear vision mirror system.

Mirror System, Rearview - The rearview mirror aystem shall be capable of
providing a view along the left and right sides of the bus which will provide
the driver with a view of the rear tires at ground level, a minimum of 200
feet to the rear of ths bus and at least 12 feet perpandicular to the side of
the bus at a distance of 32 feaet back from the front bumper.

Mounting and Mounting Brackets, Standard - Mirror mounting and backing shall
be of steel or a high-impact plastic such as a polycarbonate/polysthylens
terephthalate klend, or approved equal. Mounting of all exterior mirrors to
the bus body shall be by means of bolts, nuts, and lock washers, where
posaible; otherwise No. 10 hexagon head sheet metal bolta with atar lock
washars or No. 10 hexagon head sheet metal screws with serrated surface shall
be used. This system of mirrors shall be sasily adjuatable but be rigidly
braced so as to reduce vibration. Each exterior rear vision mirror shall be
mounted in the brackets and assemblies shown on Taxas Ganeral Services
Commission Drawings numbered 040-35(1), 040-35(3), 040-35(4), 040-35(5),
040-35(6) and 040-35(7), dated November 15, 1968. The brackets shall be
mounted on the left front and right front of the buas body and cowl. The
perts, as shown on drawings numbered 040-35(2) and 040-35(3), must be formed
to fit the .individual configuration of each manufacturer’s body and cowl
design. Long dimensiona of Texas mirror brackets may be adjusted as required
to fit the configurations of buses.

»
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2.7.

C. 18- TEROUGE 20-PASSENGER BODY SPECITICATIONS

3.5.4. Mirror Baoking and Mounting, Stainless Stesl, COpticnal - Vhasa so specifiad in
the Invitation for Bide, exterior rearview mirror backs and mounting brackets
shall mest or exceed all ¢f the applicable requirements of Par C.,3.5.3.;
above except the mirror backing and mounting shall bs made of stainless stael.

3.5.5. Painting - Brackets and assemblies of all exterior rearview and crossover
mirrors shall be clesaned and prepared for painting in accordance with Federal
Specification TT-C-490B, Type I or 11. The metal backs of stainless stesl,
aluminum, and chrome-plated exterior and crossover mirrors, if painted, and
the baocks of all other metal-backed sxterior and crossover mirrors shall be
finished in black {Color No. 37038 of Federal Standard No., 595a).

MINRORS, INTERIOR - A clear-vision interior rearview mirror conforming to FMVSS No,
111, with at least 6™ x 16" size vision area, affording a good view of the road to the
rear as well as of the passengers, shall be furnishad and installed. The mirror shall
be mads of safety glass and have rounded corners and protacted edges.

REFLECTIVE MATERIAL - Wheas so specifiad in the Invitation for Rids (ses Optlion 19),
buses shall be squipped with reflective material mesting the following requirsments.
The material shall be automctive engineering grads or better, shall mest the initial
reflectance values in DOT FHWA FP-85 and shall retaln at lsast 50% of those values for
a minimum of six years. Reflective materials and markings shall be installed in the
followlng loocation:

3.7.1. Front and/or rear bumper shall be marked diagonally 45° down to centerline of
paverent with 2-inch wide atrips of non-contrasting reflective matarial.

3.7.2. Rear of bus body shall be marked with a strip of reflective National School Bus
Yellow material no greater than 2 inaches in width to be applied to the back of
the bus, axtending from ths left lower corner of the “SCHOOL BUS" lettering,
across to left side of the bus, then vertiocally down to ths top of the bumper;
across the bus on a line immediately above the bumper to the right side, then
vertically up to a polnt even with the strip placement on the left side, and
concluding with a borizontal strip terminating at the lowar right corner of the
"SCEOOL BUE" lettering.

3.7.3. "SCHOOL BUS" signa shall bs marked with reflective National Sohool Bus Yellow
material comprising background for lettering of the front and/or rear "SCEROOL
BUB" aigns.

3.7.4. Side of bus body shall be marked with reflective National School Bus Yellow
Material at least § inches but not mors than 12 inches in width, extending the
length of the bus body and located {(vertioally) as close as practicable to the
bealtline.

MWOTE: See Par.. 3.9.1. for requirements for placement of reflective materials
on stop armms.

STROBE LIGET, Flashing - Whan so spacified on Invitation for Bida (see Option No. 26),
an optional white flashing strobe light meeting the following requirements shall
be provided:

3.8.1. Design - The lamp shall have a single olear lens smitting light flashing 360
degrees around a vertical axis. The light scurce shall be minimum of 50
candlepowsr and flash 80-120 times per minute. The base of the lamp shall be
metal or approved equal and installed by a method which ssals out dust and
molsture. A manual switch is required for cperation and a pilot light to
indicate when the light is in cperation shall be included. Wiring shall be
installed inside the bus walls,

3.8.2. Mounting - Tha strobe light shall be permanently installed near the centerline
on the school bus roof and not more than one=-third of the body length forward
of the rear edge of the bus roof, It shall not extand above the roof more
than approximately 6.5 inches.

STOF ARM - A school bus stop arm meeting SAE J1133 and the following requiremsnts
shall be provided:

40
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c.4.

3.10.

3.11.

3.12

C. 13- THROUGH 20-PASSENGER BODY SPECIFICATIONS

3.9.1. Design - The sign shall be octagon-shaped, constructed of rinc-coated steel or
aluminum. It shall have a mipimum 1/2-inch wide white border and the word
"STOP" in white letters at least 6 inches high againat a red background on
both sides. The letters, borxrder and background shall be of reflective
materials meeting DOT FHWA FP-85, Double~faced red, alternately flashing
lamps, one each at the top and bottom (visible from each side of the
structure) shall be conneoted to, and flash with the required school bus rad
flashing signal lamp cirocuit when the arm i1s extended. The arm mechanism may
be activated by air pressurs, slectricity, or by vacuum.

3,9.2, Mounting - The stop arm shall be installed on the left side of the achool bus
near the front cowl section.

BUH VISOR - An adiustable sun visor with a minimum size of 3 inches by 16 inches shall
be installed above the interior windshield on the driver’s side. The sun visor shall

not interfere with the driver’s full view of the rearview mirrors. A right sun visor

is manufacturer’s option.

TOOL COMPARTMENT - When so specified in the Invitation for Bide (see Option No. 30}, a
metal container of adequate strength and capacity shall bs provided for atorage of
tire chains, tow chains, and such tools as may be necessary for minor emergency
repairs. This storage container shall be located either inside cor outside the
passenger compartment and shall bs capable of being securely latohed. BHowever, if it
is located inside the passenger compartment, it shall be provided with a separate
cover, and shall be fastensd to the floor in the right front or the right rear of the’
bus. A seat cushion shall not he used as this cover.

3.12.1. Washers - A vacuum- or electrical-operated windshield washer shall be
furnished and installed. The washer shall have a minimum reservoir capacity
of one quart of fluid and shall direct a stream of water into the path of
travel of sach windshield wiper blade each time the actuating button is
operated.

3.12.2, Wipers - Each bus shall be squipped with two, 2-speed or variable speed,
electria motor-driven windshield wipars.

APPROVAL OF MEN BUS BCDIES - Proceduraes for approving a new bus body for 15- through
20-passenger school buses shall be as follows in the order indicated:

4.1.

SURBMISSION OF REQUEST - Submit a written request that the body be approved along with
the following:

4.1.1. Latter - Letter stating that the body meats or exceeds each and every
applicable requirement in Texas Spacification No. 070-SB=93,

4.1.2. Literature and drawings - See Par. A.6.5.

REVIEN OF REQUEST - The Commission will review the literature and drawings and advise
the vendor or manufacturer by letter of the results of this review. A copy of this
letter will be furnished to ths Sohool Bus Committes. If this review verifies that
the bua body msets or exceeds the requiremants of this speoification, the vendor or
manufacturer shall arrange for the school bus tc be brought to Austin, Texas for
inspection and evaluation by the Commission and the Texas School Bus Committes.

4.3.1. The bus hody shall be inspected using the current School Bus Inspection Cheak
List.

4.3.2. The bus body will be evaluated and if found suitable for the intended purpose,
the Commission will lasue a letter to the manufacturer listing the model as
approved for the capacities requested., If found not suitable, the Commission
will issue a letter to the vendor or manufacturer giving the reason(s) for
disapproval.

WOTE : Onos a bus body 1ls approved for cone passenger capacity, other capacities of
this same body differing emly in length and capacity need not be inspected and
avaluated prior to approval. The vendor or manufacturer shall request by
letter that thess other body lengths/models be approved.
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c.

18- TEROUGE 20-PASSENGER BODY SPECIFICATIONS

COMPARISON OF SMALL BUS BODIES - Table 2 liste the features of the wvarious body
configurations for 15- through 20-passenger school buses. The 24-passenger bus body
gonfigurations are included in this Table for refersncs. (See Fig. 1 for the various

chaasis types avallable for these school bus bodies.)

COMPARISON OF SMALL SCECOL BUB BODINS

Min.*
Passanger Servica Emesrgency Rear Body

Min.
Body Interior Chassis

Body Mfg.4 Modal/Rame/No.

c x Door Doorx TMheals dth BSides Be

15 Sedan Dual Bingle 70" Sloping 62" Van Eccno, Raddi-Bus, Van-Con,
SturdiVan

15 Tall Dual or BSingle 75" Straight or 64" Van or Bantam, Supsr Bantaa

8ingle 8loping ) Cutaway Btar

1s Tall Dual Dual 90" Sleoping 72" Cutaway Mioro-Bird, Minoctaur 8RN,

15 Tall Singlse Dual 87" Straight 62" Cutaway Busette, VB8

16 Tall 8ingle Dual - 90" Btraight 72" Cutaway Chepercne, Clipper, Micro-Bird,
SturdiBus, V8S, Buassatte

18 Tall Dual S8ingle 70" Bleoping 64" Van or Star, SturdiVan

Cutaway
18 Tall Dual or Single 75" Straight 64" Van Bantam, Super Bantam
Bingle
186 (with
Op. 15) Sedan bual Bingle 70" Sloping 63-1/2" Van or Bantam, Super Bantam,VanCon,
Cutaway Star, SturdiBus ’

19 Tall Single Dual 87" Straight T2% Cutaway Chapercne, Clipper, Hicro-bird,
Minotaur, SturdiBus, V5SS

19 (with

Op. 11) Sedan Single Dual 87" Straight 62" Cutaway Bussette, Vanguard
[ SEingle  Dual Jar b 72" ippsd Cadst =| ~Bir

*minimum intericr width at shoulder line for the modals listed.

Note:

Bantam
Bussette
Cadet
Chaparone
Clipper

Collins
MidBus
Carpanter
Wayne
Carpanter

Econo
Micro-Bi

rd

Mighty-Mite
Mini-Bird

Minotaur

= Collins
= Rlues Bird
= Thomas
= Blue Bird
= Thomas

Star = AmeriCoach
Super Bantam = Cecllins
vss = Ward

Van Con = Van Con

SturdiVan/Bus= BturdiCorp
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D. CHASSIS SPECIFICATIONS

D.1. GENERAL REQUIREMENTS -

1.1.

1.2.

GENERAL SPECIFICATIONS - The requiremsnts for gross vehicls weight ratings, gross axle
walght ratings (front and rear) and tire sizes and load ranges, as specifiad in Table
Nos. 3 through 7 for each aize chassis are ainimum requirementa (see Par. A.4.5.).

The requiresents are for achool buses with standard squipment. The added weights of
optional equipment such as slternative fuel storage tanks, air conditioning, luggage
racks, lifts for the physiocally impaized, or other heavy acosssories were not
considered in establishing the capacity ratings to he certified for the chaseis. If
additional optional equipment is ordered which necessitates increased capacity ratings
of either axles, springs or tirss, it is the responsibility of the vendor to furnish
them so that proper certification can be made on the vehiola.

COLOR -~ The chassis shall be painted black (Color 17038); cowl, fenders, and hood
shall be painted achocol bus yellow {(Color 13432); and bumpers and wheels shall be
painted the chassis manufacturer’s standard color.

D.2. AXLES, SUSPENSION, AND RELATED COMPOMENTE -

2.1.

AXLE CAPACITIES - Axle capacities and gross axle weight ratings (GAWRs) ahall be as
specified in Table Nos. 3 through 7 for each make of vahicle. Increased axle
oapacities shall be furnished to acoommodate optional equipment such as diesel engines
or other heavy accessories as required (see paragraphs A.4.5., D.1.1., and G.1.7.2,),

2.2.1. Service Brakes - Service brakes shall be manufacturer’s standard hydraulic
front power disc brakes and rear disc or drum brakes meeting FMVSS No. 105 as
applicable to achool buses.

2,2.2. MWarning, Low rluid - Bydraulioc assist-boostars shall audikly and visually warn
of fluid or power loss.

RUBODOMETERS - Each chassis shall be squipped with one hubodometer with standard
mounting bracket whioh ahall be calibrated in miles and installed by the manufacturer.
The preferred mounting location is on the right rear axle drive wheel. The
hubodometer shall be one of the following:

2.3.1. Accu-Trak, Standard Car Truok, Park Ridge, IL 60068B.
2.3.2. Engler Inatruments, 250 Culver Ave., Jersey City, NJ 07305.
2.3.3. VYeader-Root, Hartford, CT 06102,

SHOCK ABSORRERS - Two front and two rear heavy-duty, double-acting shock absorbers
shall be installed.

SPRINGS -~ The ground ratings for the front and rear springs shall be as specified in
Table Nos. 3 through 7 for each make of vehiole (sse paragraphs A.4.5., D.1.1., and
G.1.7.2.).

2.6.1. Tires - All standard tires shall be the steel belted radial tubslass type.
All tires shall be new and the tread style furnished shall be the tire
manufacturer’'s standard design and the brand normally furnished on regular
production orders unlass otherwiss specified in the Invitation for Bids., Al)
tires shall be "Origina)l Equipment Line Quality.” For tire size and lcad
range for each size chassis, see Table Nos. 3 through 7.

2.6.2., TWheel, Spare - When so specified in tha Invitation for Bids (see Option No.
31), the bus shall have a spars whesl; howsver carrier and tire/tube for
spare whael will not ba provided under this option.

D.3. CEABSIS FRAME MDD RELATED COMPOMENTS -

3.1.

BUMPERS, FRONT AMD REAR - Front and rear bumpers shall be chasasis manufacturer’s
standard except the rear bumper furnished by beody manufacturer shall be of the sise
and typs and attached to frame as described in Par. C.1.2.
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3.2.

3.4.

18- TRROUGE 20- PASIRNGER CEASSIS SPECITICATIONS

CRASSIS FRAME SIDE MEMEERS - Each frame side meambsr shall be of cne-plece
conatruction., If the frame side membars are extended, such extension ahall be
designed, furnished, and guaranteed by the installing manufacturer. The installation
shall be made by aither the chassis or body manufacturer. Extensions of frame lengthe
are peralssible cnly when such alteratiocns are welded on bshind the hanger of tha rear
spring. This specification does not permit wheelbase extensions. Any welding,
heating {(for frame stralghtening or repairas), or the drilling of holes in chassis
frame members shall be in accordance with chaseis manufacturer's recommendations.

FURL TAMNKS, COMVEMTIOMAL FUEL - Standard and auxiliary fuel tanks shall meet FMV3S No.
301 as applicable to school buses and shall mest the current design chjectives of the
SEMI. Fuel tanks installed on Texas school buses shall have a minimum “"draw™ of B83%
of oapacity. :

3.3.1. TFusl Tanks, Standard - The standard fuel tank shall have a minimum capacity of
21 gallons., The tank shall be mounted, fillad, and vented entirely ocutside
the body (ses Par. D.5.4.3.)

3.3.2. Fuel Tank(s), Auxiliary - When so specifiad in the Invitation for Rids, (see
Option No. 12), the bus shall be furnished with a minimum ocapacity 30-gallon
fusl tank or tanks furnished and installed by the chassis manufacturer.

STERRING, PONER - The bus shall be furnished with the chassis manufacturer’s standard
powsr steering which will provide safe and accurate performance at maximum load and
speed.

D.4. EILECTRICAL SYSTEM ARD RELATED COMPORENTS -

4.1.

ALTEFMATORS -~ The 12-volt alternators with rectifier shall have the electriocal
outputs and the minimum charging rates shown below when tested in acoordance with SAE
rating at the manufacturer’'s recommended engine speed. These alternators shall be
ventilated and voltage controlled and, if necessary, current oontrolled. Alternators
shall be provided as follows:

4.1.1. Alternator, Standard - Type A buses and Type B buses shall a standard
alternator with a minimum electrical output of 75 amperes with gasoline or
alternative fuel engines (65 amperes with diesel) and 100 amperes,
respectively.

4.1.2. Alternators, Other - School buses equipped with the following squipment shall
have alternators as follows:

4.1.2.1. Air-conditioned Buses - Type A buses and Type B buses squipped with
ailr conditioning shall have alternators with a minimum electrical
output of 100 and 130 amperes, respectively.

4.1.2.2. Wheelchair Lift-equipped Buses - Typs A buses and Type B buses
equipped with wheelchair lifts shall have alternatcrs with a minlmum
electrioal output of 100 and 130 amperes, respectively.

4.1.2.3. Air-conditionsd and Wheelchair-equipped buses - Type A buses and
Type B buses squipped with both air conditioning and wheelchair
lifts shall have alternators with a minimum electrical ocutput cf 130
amperes and 160 amperes, respectively.

4.1.,3. Alternator, QOpticnal - When sc specified in the Invitation for Bids (ses
Option No. 4), Type A buses shall have an alternator with a minimum electriocal
output of 100 amperes and Type B and C buses shall have an alternator with a
ainimum electrical ocutput of 130 amperes, respectively.
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4.4.

4.6,

4.7

15- TEROUGHE 20- PASSENGER CHASSIS SPECIFICATIONS

BATTERY AMD RELATED COMPOMENTS - The storage battery furnished on sach chassis shall
have sufficient capacity to supply current for adequate operation of the engine
starter, lights, signals, heater, and all other slectrical equipment. The batteries
for 15- through 20-passsnger schoocl buses shall bave a potential of 12 volts and meest
the following:

4.2.1. Battery, Diessl Engines - The batteries furnished with diesel engines shall be
as specified by the chassis manufacturer. When two batterles are provided,
they shall both ba installed under the hood or one shall be installed under
the hood and the other shall bs installed in a battery box having outlid.
access. 8ingle batteries shall be installed under the hood.

4.2.2. Battery, Gascline Engines - The minimum performance level shall be a BCI cold
cranking capacity of no less than 360 amperes § O F with a minimum 100-minute
reserve capaocity.

4.2.3. Battery(s), Alternative fueled wvehicles - Dedicated alternative fueled
veshicles shall have batteries mesting or excseding those required for a
gascline engine school bus with comparable horsepower. Batteries for dual
fuelad buses shall have batteries specified by the conventional fual used.

EOZNS - Bach bus shall be equipped with horn or horns of standard make. BEach horn
shall be capable of producing audible scunda in the fraquency range from 250 to 2,000
Hz and at an intensity of between 62 and 102 decibels., The scund level msasurements
shall be made at a distanoce of 50 feet directly in front of the vehicle in accordanos
with BAE J377.

IRSTRUMENTS AMD INSTROMENT PAMEL - The bus shall be equipped with the following
nonglare illuminated instruments {controlled by an independsent rheostat®) and gauges
mounted for sasy maintenance and repairs and clearly visible to the seated driver.
Indicator warning lights in lieu of gauges are permissible as shown below:

Ampeter (or Voltmeter) with graduated charge and discharge indications
Fusl Gauge

Glow Plug Indicstor Light (for diesel buses with glow plugs only)
Odometer (¢ digits, e.g., register to 99,999.9 miles)

0il Pressure Gauge lnd/or Warning Light

Spesdometar

Vehicle manufacturer’s standard Keyed Ignition Switch

Water Temperature Gauge and/or Warning Light.

®-Jnnhwhe
.

L W
.
L N W F W W W)
. s s

.

If the intensity of the body-installed panel lamps is controlled, then the
intensity control shall not bs accomplished by the same rheostat that controls
the chassis instrument lamps, unless the body company designs and installs the
rheostat to acoomplish both,

LAMPS - BEach Pus shall be equipped with at least two clear headlamps meeting the
requirements of FMVSS No. 108 and a dimmer switch located at the far left of steering
column. Adequate patrking lamps operated by a switch in common with the headlamps
shall be provided.

TURN-SIGHAL AWD VEEICULAR WARRING SIGNAL OPERATING UNITS AND FLASEERS - The operating
units and flashers for turn-signals and vehicular hazard warning signals shall mseet
the requirements of FMVSS No. 108 (see paragraphs C.1.7. and C.1.11.).

WIRING -~ The chassis manufacturer alu.ﬂ. provids a readily accessible terminal strip or
plug on the body side of the cowl, or at an accessible location within the engine
compartment, with the following minimum terminals for the body connections:

4.7.1. Backup lamps

4.7.2. Instrument panel lights (rheostat controlled by head lamp switch)
4.7.3. Left turn signals

4.7.4. Right turn signals

4.7.5. 8top lamps

4.7.6. Tall lamps

Ho. 070-8B-93 01/01/93



15- THROUGH 20- PASSENGER CHASSIS EPECIFICATIONS

B.1.

AIR CLEANER - Each chassls shall be squipped with a factory-installed smaximum
capacity, replaceable dry element typs air cleaner.

COOLING SYSTEM - The cooling system shell have the manufacturer’s largest heavy-duty
radiator available for the series and shall be of sufficient capacity toc aoocl the
engine at all speeds in all gears. The cooling systam fan shall be the heavy-duty
reinforced type.

EMGINES -~ Approved engines listed in each table for the various size buses are the
esngines for which the vendor has requested approval and are usually the smallest
sngine in terms of performance that will mest the regquirements listed below. Other
approved sangines which the vendor may provide with a given chassis will be listed also
in an Approved Products List (APL). The APL will be updated as new engines or
additional versions of current sngines are approved. Plasase note that only theess
angines approved as speaified balow and listed eitber in the Texas Sahosl Bus
Specification er in the Class 070-88-AFL will be acoeptable fex school buses.

5.3.1. Diesel Engines - fhea s¢ specifisd in the Invitatiean fer Bide (see Option No.
8), the 15-, 16-, 18-, 19~, or 20-passenger school bus chassis shall be
furnished with a 4-oycle diesal engine.

5.3.2. Gasoline Engines - Engines for the 15~ through 20-passenger buses shall be of
the gasoline type unless otherwise speacified in the Invitatien for Bids.
Approved engines are listed in Tables Hos. 3 through 7 and in the Class
070~SB-APL,

5.3.3. Power Requirements - Each bus shall be furnished with an engine that msets or
sxceeds the following minimum oriteria (see second ncte at the end of Par.
D.5.3.5.8,), when tested at or above the GVWR required for a given buas
capacity and with all accessories except ailr conditioning compressor on and
operating:

5.3.3.1. Aocceleration from 0 to 50 mph in 60 seconds or less,

5.3,3.,2, Gradeablility of 1.5% minimum at 50 mph.

5.3.3.3. Gradeablility of 5.0% minimum at 25 mph,

5.3.3.4. Startabllity of 20% minimum.

5.3,3.5, Top spaed of 55 mph minimum at the manufacturer’s rated rpam for the
governed sngine.

5.3.4. Approval of New Engines - Procedures for approving new school bus sngines for
15~ through 20-passengsr school huses shall bae as follows:

5.3.4.1. Submit to the Commission, a letter certifying that the proposed
engine meets or axoeeda sach rsquirement of Par. D.5.3.3. when
installed in the largest size bus for which approval is requested.

5.3.4.2, The Commission will review the request and advise the vendor or
manufacturer by letter that their regquest for engine approval and
their statement on engine parformance have been received. Coples
will be furnished tec the School Bus Committes.

5.3.4.3, If this review verifies that the engine mests the requirsments of
this specification, and is so stated in the above letter, the vendor
o manufacturer shall ocontact the GSC Purchaser to arrange for
testing of the engins in the largest size school bus for whiah
approval is requested. The Purchaser will consult with the TEA
Representative and inform the vendor -of the nams(s) of the school
district (s) from whioch to select a partiolpating schoecl district.

5.3.4.4. The vendor must ohtain the cooperation of one of the named schocl
districts in agreaeing to test the bus and to provide a report tec the
GSC on the form provided. (See copy of the Form entitled, "Three
Month Test of New School Bus Engines,” on Page 117.)
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15- TEROUGE 20- PASSENGER CEASSIS SPECIFICATIONS

5.3.4.5. The vendor or manufacturer shall then contact the GSC Purchaser and
TEA School Bus Committee Representative about ordering the school
bus with the subject engine.

5.3.4.6. The bus shall be testad for a period of not leas than three monthe
during the regular nine-months achool term, preferably on a variety
of routes and on activity trips.

5.3.4.7. Upon receipt of the achool district’s report, the Commission will
make a determination that the engine be accepted or rejected, and
advise the vendor of that determination. The School Bus Committese
will be advised of this action and the engine will be added to the
Class 070~SB~APL, if acocaptable.

NOTES: Once an engine is approved in cne horsapower and torque version, other power
versions of this same engine need not be tested in a school bhus prior to
approval, For approval, ths vendor or manufacturer shall follow Par.
D.5.3.5.1,, and, in addition, state the rear axle ratio recommended for the
size bus for which approval is requested. Then the engine will be added to
the Class 070-5B-APL which will show the gross horaspower and torque as well
as the rear axle ratioc for the particular application.

THE VALUES OF DISPLACEMENT, HORSEPOWER, AND TORQUE LISTED IN THE FOLLOWING
TABLES UNDER EACH MANUFACTURER ARE NOT MININUN VALUES AND SEOULD NOT BE
COMSTRUED AS SUCH. THE ONLY MINIMOM REQUIREMENTS FOR THE PERFORMANCE OF
ERGINES IN 13- THROUGH 20-PASSENGER SCHOOL DUSES IN THE STATE OF TEXAS ARE THE
FIVE FEQUIREMENTS LISTED IN PAR. D.5.3.4. (There are additional requirements
for engines, either implied or specified, meparate from the above performance
requirenmentas.) i

5.4.1. Component Placement = The exhaust pipe, muffler, and tailpipe shall be mounted
under the hus and attached tco the chassis frame,

5.4.2. Noise Level ~ The noise level shall neither exceed EPA "Noimse Emission
Standards™ nor 85 dB(A) at the ear of the occcupant in the bus nearest the
noise aource.

5.4.3. Tallpipe Exit - The tallpipe of a gasoline-powsred bus shall not exit the side
of the hus anywhere within 12 inches qQf a vertical plane through the center of
the fuel filler opening and perpendicular to the side of the buas, upnless
protected with a matal shield to divert spilled fuel away from tallpipe.

OIL FILTER - Each chasais shall be equipped with a factory~-installed, minimum
one-qgquart capacity oll filter with a replaceable filter slement.

TACROGRAPE - When so specifiad in ths Invitation for Rids (see Option No. 27), a
tachograph contalning & combination clock/spesedometer/recorder shall be installed on
the dashboard, The tachograph shall be Argo Model (s) 1310-6, Vesdar-Root Model 1407,
or approved squal.

TRARSMISSION AND RELATED COMPOHNENTS -

6.1.

AUTOMATIC TRANSMISSION, BTANDARD - The standard automatic transmission shall be the 3-
or 4-forward speed automatic type, and shall be one of the following:

6.1.1. - Chrysler Motor Corporation’s "A727 LoadFlite,"
6.1,2., - Ford Motor Company’e "SelectShift" or,
6.1.3. - General Motors Corporation’s "Turho Hydramatio.”

DRIVE SHAFT QUARD - Each drive shaft section shall be sguipped with protective matal
guard or guards to prevent the shaft from whipping through the floor or dropping to
the ground when broken.
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P. 15- TEROUGHE 20- PASSENGER CRASSIS EPECITICATIONS

D.7. CHASSIS TYPES - Figure 1 shows the types of chassis avallsble for small school buses. ’

riooms 1
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15-DASSENGER TABLE

TABLE 3
15-PASSENGER BUS CEASSIS

{SER PAR. B.1.2. ON REDUCED PASSENGER CAPACITY)

Refer to General Requirements, Page 4

15-Passanger 19923 Chev/@iC Chav/GMC Dodge Ford Ford ({(Bxt)
ITEM Min. G31308/G31303 31608 Cutaway Cutaway
Remts. {Bxt) B350 E 330%% RIBO*n
GVAR, lbs 8510 {D) 8600/9200 8600 8510 9600 9600
GAWR, lba, - Front 3170 3geo/4100 3880 3170 3900 3900
- Rear 5340 5360/5360 5360 5340 6084 6004
Axle Capacity, lba - Front 3600 3900/4100 3900 3606 4600 4600
- Rear 5500 5700/6000 5700 5500 7800 7800
¥heelbase, in 125.0 125.0 146.0 127.6 138.0 138.0
Chasais Length, in as required 202.2 223.2 222.9 206.98 231.8
Track, in - Front 67.8 68.6/68.6 68.6 67.8 70.0 70.0
- Rear 65.1 67.4/67.4 67.4 65.1 66,0 66.0
Gascline Engine, L. * 5.7L-Ve@ 5.7L-V8 5.9L-Ve L *k
SAEFE Gross Horsepower * 201 201 190 "k w*k
SAY Gross Torque, lb-ft * 31lse 3ls 292 ke *k
Transmission, auto A3 A40D A40OD A3 A4OD E40D
Tires, Steel Belted Radial LT225/ LT225/ LT225/ LT245/ LT245/
Size & Load Range 75R16E 75R16E 75R16E 75R16E 75SR16E
{D w/ dual)
Wheels, Rear as shown Single/Dual Single 8ingle Single Single
Alternator, amperes 15 85 a5 75 130 130
*See minimum power requirements in Par. D.5.3.4.
**Furnished with diesel englne only (see Option 8).
Diessl Engine (Option 8)
13-passanger 1992 Chevrolet /GMC Yord
ITEM . Min. 331608
Ramts. 831305/3931303 RE_350
Engine Displacement, L. w 6.2N-V8 7.38-vV8
SAE Gross Horsepower b 164 180
SAE Gross Torque, lb-ft * 302 345
Alternator, amperes 100 100 100

*See minimum power requirements in Par. D.5.3.4.

Englnes listed on this page are approved to meet or exceed power requirements under normal operating

aonditions. Other engines must be submitted for approval by the School Bus Committes (msee Par,
D.5.3.4.).
13-PASSENGER BODIES

15-Passenger 1993 AmeriCoach Bloe Birxrd Colline VanCon MidBus Sturdi- Thomas Ward

ITEN Min. Star Micro-Rird Supar- Busetta/ Corzp. SRR Vanguard
Reute . Bantam Bus Guide SW 84613TC Minotanxr

Interior

Headroom, in 63.0 66.0 74.0 65.0 65.0 63.0/72.0 66.0 73.0 74.0
Interior Width:

Floor Line, in 72.0 72.0 90.5 78.0 72.0 89.25/79 73.0 84.0 90.5
Shoulder Line, in 70.0 70.0 90.5 78.0 70.0 87.42/77 73.0 84.0 $0.5
Service Door

Type as shown Sedan/Tall Tall Sedan/Tall Saedan Sedan Sedan Tall Sedan/Tall
Rear Wheals as shown Single Dual Single Single Dual/Single S5ingle Single Dual
Chasais Type as shown Cut away Cutaway Cutaway or Van Van Cutaway Van Cutaway Cutaway
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16-PASSENGER BU3 TABLE
TARLE 4
1¢-FASSENGER BUS CEASSIS

(BER PAR. B.1.2. ON REDUCED PABSEWOER CAPACITY.)

t I
Chavrolat 5& Ford

1é-Passanger 1993

ITEM Min. 31303 E 350as
Ramts .,

GVWR, lbs 10000 10000 10000

GAWNR, lbs - Front 3800 3900 3s00

- Rear 7200 7200 7200

Axle Capacity, lba - Front 3900 3900 4050
= Rear 7200 7500 7200

Wheelbase, in 125 125 138
Chaasis Langth, in as regquired 197.6 237.4
Track, in - Front 69.3 69.3 70.0
- Rear 73.2 T74.0 73.2

Gasoline Engine, L. * 5.7L-ve L

SAE Gross Horsepower * 201 L
SAE Gross Torgue, lb-ft * als Lt
Transmission, Auto Al AdOD E40D
Tires, Steel Belt Radial Tubeless LT225/ Lr225%/

Size & Load Rangs T5R16D T5R16D
Wheels, Rear Dual Dual Dual
Alternator, amperes 8% 85 95
*See minimum powar requirements in D.5.3.4.

**Furnished with diesel engine only, Opticn 8.

DIRSEL NWGIMA (Option 8)
16-Passanger 1983 Chavrolet/aMC Yord
ITEM Min. Q31303 |
_Romtse.
Engine Displacement, L. * 6.28-V8 7.3IN-VO
SAE Gross Horsepower * 164 180
SAE Gross Torque, lb-ft * 302 345
Alternator; amperes 100 100 100

*See minimum power requirements in D.5,3.4.

Engines listed on this page are approved to meet or excead power regquirements under normal

operating conditions.
{see D.5.3.4.}

Other sngines must be submitted for approval by the School Bus Committee

The following bodies are avallable on commercial cutaway chassis in this configuration:

16-PASSERGER BODIRS

(Nide Body, Straight Side, Style 2 Service Door¥)

16-Passangex 1993 AmTfran/Ward Blue Bird Carpanter Collins Sturdi- Thomas Wayne
ITEM Min. vesle Nioro-Bizd SCL Spr.Bantam Bus Minctaur®® Chaparcons
Bguts.
Interior .
Headroom, in T2 74 74.0 74 75 74 72 72.0
Interior Width, in 90 30 90,5 90 90,35 90 $0 90,75

*Conventicnal Bus Door -~ minimum 68" tall and 24" wide, folds or separates in the middle to open,
**Not available with a diesel engine except as a wheelchair-equipped bus (ld~passenger}.
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18-PASSENGER BUS TABLE

TAMIE B
e 18-PASSENGER 3US CHASSIS
‘ . (SER PAR. 3.1.2. ON REDUCED PASSEMGER CAPACITY.)

Re c_Gen Re ements, Pa 4
18-Passanger 1993 Ford Chav/GC
ITEM Min. B 350

8.Cutaway G31303
GVWR, lbs 9200 9600 9200
GAWR, l1lb.- Froent 3900 3900 4100
- Rear 5360 6084 5360
Axle Cap., lbs - Front 4600 4600 4700
- Rear 6000 7800 6000
Wheelbase, in 125 138 125/146
Chassis Length, in
Engine, L. * Lad 5.7L-V8
SAE Gross HP * LEd 201
SAE Gross Torque, lb-ft * kX 3als
Transmission, Auto A4 E40D A40D
Tires,Steel Belted Radial Tubeless
Size & Load Range as shown  LT245/ LT225/
T75R16E 75R16E
Wheels, Rear 8ingle S8ingle S8ingle
Alternator, amperes 100 100 100

*See minimua powser requiresments in D.5.3.4.
**Furnished with diesel engine only, Option 8.

A DIESEL ENGIRE (Option 8)
L ' 18-Passenger ] 1993 Chevrolet/GiC Ford
ITEM Min. @31303 E 350
Routs .
Engine Displacement, L. * 6. 2N-VB 7.3N-V8
SAE Gross Horsspower * 164 180
SAE Gross Torque, lb-ft * 302 45
Altexnato)r, amperes 100 100 100

*See minimum power requirements in D.5.3.4.

Engines listed on this page ars approved to mest or exceed powser requirsments under normal
cperating conditicnas. Other engines must be submitted for approval by the School Buas
Committes (see D.5.3.4,)

The following bodies are avallable on van conversion chassias:
331
19-PARSENGER. BUS BODIES
With Dual (ox B8ingle) Rear Emergency Door

18-Passanger 1993 Amaricoach Collins Midbhus Sturdi- Van Cen

ITEM Min. Star Super Guida SN Van 18-Pass.
Reuts. Bantam Super

Overall Length 211.0 220/254 220/246.8 211.0 241.0 246.0

Interior Height €5 66 65/75 72.0 67.0 63.0

Interior Width 72 80 78 79.0 73.0 72.0

Entrance Door Helghtw 53 53/74 53/70/80 72.0 65.0 65.0

- - - v s - - -

Passenger Seats
{(26"-39" Banches):

Laft Side, rows dorb 4 or 5 4d or 5 4 5 5
Curb Side, rows 4d or 5 4 or 5 ’ d or'5 4 4 S
Knee Space, in 24 26 24 25 26 24
Alsle Width, in 12 15 13 12 15 15

*Option 11 allows autcmotive type (Style 1) service doors.
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19-PASSENGER BUS TABLE

TABLE ¢
19-PASSENGER BUS CHASS

18

{PEE PAR. B.1.2. ON REDUCED PASSENGER CAPACITY.)

Refer to General Reguirementas, Page 4

19-Passsnger 1993 Chev/GMC Ford
ITEM Min. @31303 E330
=. Cutaway
GVWR, lbs 10000 10000 10000
GAWR, lbs =~ Front as00 3900 asoo
- Rear 7200 7200 7200
Axle Capacity, lbs - Front 3900 3900 4600
- Rear 7500 7500 7800
Wheaelbasae, in 125 125 138
Chassis Length, in as required 197.6 - 232.4
Track, in - Front 69,3 69.3 70.0
- Rear 73.2 74.0 73.2
Gasoline Engine, L. * 5,7L-VA L
SAE Gross Horsepower * 201 LA
SAE Groas Torque, lb-ft * 31e bl
Transmisaion, Auto A4 A40D E40D
Tires, Steel Belted Radial Tubaelaess LT225/ LT225/
Size & Load Range as shown TS5RI6GD T5RI6D
Wheels, Rear Dual Dual Dual
Alternator, amperes 85 85 130
*S5ee minimum power requirementa in D.5.3.4.

»*Furnished with diesel engine only, Option 8.

DIESEL ENGINE (Option 8)
1p-Passengar 1993 Chevrolet/GMNC Foxrd

ITEM Min, 331303 E3580

Route.

Engine Displacement, L. * 6.2N-V8 7.3N
SAE Gross Horasepower b 164 180
SAE Gross Torque, lb-ft » 302 345

Alternator, amperes 100 100 100

*See minimum power requlrements in D.5.3.4,

Engines liated on this page are approved to meet or exceed power regquirements under normal operating
conditiona. Other engines must be submitted for approval by the School Bus Committee (see

D.5.3.4.).

The following bodies are avallable on commercial cutaway chassis in this configuration:

19-PASSENGER BUS BODIES

19-Passanger 1993 AaTran/Ward Blue Bixd Carpenter Collins Bturdi- Thomas MidBus WNayne
ITEM Min. Vanguaxd Micro-Bizd SCL Spr.Btm Bus Minctaur Busette

_Egmts. vas1e Clippsx Chaparone
Interiocr headroom, in 63 74 74 74 75 74 72 63 72
Interior width, in 84.72 0.5 90.5 90 90.5 90 90 B4.72 90.75
Service door as shown Sedan tall tall tall tall tall sedan/tall tall

*Available only with Optiocn 11,

Sedan~-type Service Door,
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20-PASSENGER. BUS TABLE

TABLE 7
20-PASSENGER BUS CEASSIS

(SER PAR. B.1.2. ON REDUCED PASSENGER CAPACITY.)

Refer to General Requirsmente, Page 4

20-Passenger 1053 Chevrolet /GMC
IT™RM Min. P30842
Rowte.
GVNR, lba 11500 11500
GANR, lbs - Front 4400 4400
-~ Rear 7900 7900
Axle Capacity, lbs - Front 5000 5000
~ Rear 7900 7900
Wheelbase, in 125 125
Chassis lLength, in as required 214.8
Track, in - Front 65.2 65.2
- Rear 66.7 66.7
Gasocline Engine, L. » 5.7L-Vv8
SAE Gross Horsepower * 201
SAE Gross Torque, lb-=ft * 318
Transaission, Auto A40D A40D
Tires, Steel Belted Radial Tubeless
8ize & Load Range as shown 8R19.5E
Wheels, Rear Dual Dual
Alternator, smperes 105 105
*See minimum power requirements in D.5.3.4.
DIESEL EWGINE {Option 8)
20-Fassenger 1993 Chevrolet/GC
ITEM Min. p30842
Romts.
Engine Displacement, L. *k . 6.2N-VE
SAE Gross Horsepower *k 164
SAE Gross Torque, lb-ft k 302
Alternator; Amperes 100 100

**Sge minimum power require

mants in D.5.3.4.

Engines listed on this page are approved to meet or exceed power requirements under normal

operating conditiona. Other engines must be submitted for approval by the School Bus Committes (see

D.5.3.4.)

The following bodies are available on stripped chaasis:

20-PASSENGER BUS BODIES

{(3traight Side, Style 2 Service Door*)

20-Passenger 1993 Blue Birxd Carpenter Thomas
ITEM Min. Wini-Bird Cadet Mighty
Reut s, _Mite

Interior Headroom, in 73 77 17 73
Interior Width, in 78 90.5 90 78
ervice Door as shown Tall Tall Tall

*Conventional bus door - minimum 68" tall and 24" wirw folds or separates in

the middle to open.
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B.1.

K. 24- THROUGH 83-PASSENGER BODY SPECIFICATIONS

GEMERAL REQUIREMENTS -
1.1. BODY PHYSICAL REQUIREMENTS - Physical requirements for the 24- through 83-passenger

schocl bhuses shall conform to the following table (see Option No. 15 and Par. A.1.3.):
TABLE 1NC. @8

PHYSICAL REQUIREMENTS

1) {2) {3) (4) 8 (6) {n
OVERALL ROWS SEAT CENTER FLOOR-TO -~

MINIMOM BODY or KNEE WIDTR AISLE CEILING

SILE WIDTH SRATS SPACINGE LEFT RIGHT WIDTH HEIGHT
Mumber of inches, inches, inches, inches, inches,
Fassengers Maximum Each Minisum Minisus Minimom Minimum

24 96 L) 24 g 26 12 72

35 102 6 25 g 39 12 72

47 102 a 25 agx kKl 12 72

53 102 9 25 3gx 39 12 72

59 102 10 25 3gn kl 12 12

65 102 11 25 3g*n 39 12 12

71-8 102 12 24-3/4 3gx 39 12 72

71-L 102 12 25 3gx 39 12 72

117 102 13 25 3gx kKl 12 12

83 102 14 24-3/4 3g* 39 12 72

NOTES: Column (4) Enee space is defined as the horizontal diastance from the front
canter of a seat bhack to the rear center cof the seat back or
barrier immediately ahead, measured at approximately 4 inches
above the seat cushion. Knee space may be reduced to 24-3/8
inches, only on those 83-passenger bus seats where it is
impoasible to achieve 24-3/4 inch space.

Column (5) *Left rear seat shall have minimum width of 26 inches.

Column {6) Floor-to-ceiling height shall be measured in the center of the
body betwean the No, 2 pillar and the last side body pillar
ahead of the rear roof alope.

1.1.1. Overall Length - The overall length of a complete school bus shall not exceed
40 feet.

BUMPER, REAR - The rear bumper shall be furnished by the body manufacturer. It shall
be mecured to rear chassls frame and it shall be designed sc as to prevent "hitching
of rides" by obtaining a toehold thereon, The bumper shall not be permanently
attached to the bus body, but ahall wrap around the body, extending forward for at
least 12 inches on each side., The bumper shall be of pressed steel channel at least
3/16-inch thick by 8 inches high., It must be bolted to the chassis frame and braced
with material of at least equal impact ratio as the material in the bumper.

CRILING - The ceiling shall be free of all projections likely tc cause injury to
passengers. {See Table above for ceiling height requirements and Par. E.2.9. for
other ceiling requirements.)

COLORS and LETTERING - A first quality black enamel (Color No. 17038 of Federal
Standard No. 595a) or decals shall be used for lettering and trim. The properties of
the black enamel shall be equal to those of the finish coat enamel.
Pressure-sensitive tape or decals are acceptable for trim or lettering ({(e.g.,
EMERGENCY DOOR, EMERGENCY EXIT, etc. signa), provided they are made from FAISCH R 200,
3M Series 180, or approved equal material.

1.4.1. Body Exterior - The exterior of the complete bus except for bumpers, rub
rails, and wheels shall ba finished in schocl bus yellow (Color No. 13432 of
Federal Standard No. 595a). The hood may be coated with non~reflective achool
bus yellow paint. Whan so spscified in the Invitation for Bids (see Option
No. 38), the school bua roof shall be painted white., The paint on the roof
shall extend from the back of the front cap to the front of the rear cap and
from a polnt on each side of the bus which is no lower than the top of the
windows and no higher than the start of the roof curvature. The paint shall
e the same guality as the paint on the remainder of the school bus.
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1.8.

1.6,

1.4.2. Body Interlor - Unless otherwise specified in the Invitatien for Bids, the
interior of the complste bus body shall be finished in the manufacturer’s
standard color sxoespt where clear-coat galvanized steel is required (see Par.
E.2.9.}.

1.4.3. Chassis components - Unless octherwise specified in ths Invitation for Rids,
chassis components such as grilles, frame ralils, and wheel covers shall be
painted the chassis manufacturer’s astandard color.

1.4.4. Emoergency Door lLettering - The rear emergency door axit shall bs marked
"EMERGENCY DOOR" or "EMERGENCY EXIT," both on the cutside and on the inside
with at least two-inch high lettering placed on top of, or directly above the
axit.

1.4.5. Exterior Mirror Backs and Brackets - The metal backs of all exterior mirrora,
if painted, and all exterior mirror bhrackets shall be finished in luaterless
black (Color No. 37038. see paragraphs E,3.8.2. and E. 3.8.4. for optional
stalnless steel mirror backs and brackets).

1.4.¢6. Logos - Mo logo, trademark, insignia, or letters shall be placed on bumpers or
sod flape. A small metal or plastic plate designating body manufacturer’s
name may be attached to the bus body. A logo of reascnable size, which haa
been approved by the Commission, may be placed on the exterior bus body.

1.4.7. Rub Rails - All rub rails, excapt the pressed-in type window level rub rails,
shall be painted black (Color Ho, 17038}, The pressed-in type rub ralls shall
be painted either black (Color Ro. 17038} or school bus yellow (Color No.
13432) at the option of the manufacturar,

1.4.8. 8School Bus lettering - The school bus bodies shall have the words "SCEHOOL BUS"
in neat, clearly defined block letters on the front, rear, and on both sidas
of the bus body with black paint (Color No. 17038 of Federal Standard No.
595a). The letters shall be £ inches high and shall have l-inoch wide strokes.
The words "SCHOOL BUS" shall be at the same level on each side of the bus
(1.e., same height above bottom of skirt}.

1.4.9. School Name Lettering - When sco speocified in the Invitation for Rids (see
Option 20), the aschool diatrict name shall be provided in black latters on
both sides of the bus near the balt line, Lettering shall be minimum 3 inches
high with minimum 5/8~inch block strokea. Paint, if used shall be squal in
quality to that of the bus body paint; decals shall mest or exceed the
requiressnts in Par. E.1.4. Maxiwmum number of characters in one lina of tha
name is limited te the bus length. The achool distriot should list in the
space provided on the Bohool Bus Requisition Form (see sample form on page
19), the name to be placed on the bus. Characters should be typed or printed
Plainly on this form to ensure accurate apelling.

1.4.10. Wheels - The wheaels shall be painted the chassis manufacturer’'s standard
color.

INSULATION, NOISE - Each school bus shall be constructed so that the ncise level
measured at the ear of the occupant nearest the primary vehicle noilsa source shall not
exceed 85 dBA, when tested in acoordance with the procedure given in the Roise Taest
Procedure of NSSB. (Ses Option 24 for reduced interior nolss level package.)

INSULATION, THERMAL ~ The ceilings and sidawalls shall ba thermally insulated with a
fire-resistant material approved by Underwriters Laboratories Inc. to adequately
redice the noise level and to minimize vibrations. Busea shall have the equivalent of
1-1/2 inches of Fiberglas or other insulation in the ceilings and walls including the
interior of hat-shaped bows. Any insulation used shall have a minimum R-factor value
of 5.77.

LANPS, BIGHALS, AND WARNING DEVICES - Each bus shall be furnished with the lamps
listed below (see SMBI Standard No. 001):

1.7.1. Alternately Flashing Signal Lamps - Each school bus shall be equipped with
eight warning signal lamps, four red and four amber, working in an automatic
non-sequential integrated system. The signal lamps shall conform to the
design, installation location and operating requirements of Paragraph S4.1.4.
of FMVSS No. 108: ‘
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B. 24- TEROUGH $3-PASSENGER BODY SPECIFICATIONS

1.7.3.

*34.1.4., Each schcool bus shall bs equipped with a system of ,...:

... {b) Four red signal lamps designed to conform to SAE Standard J887,
*School Bus Red Signal Lamps,’ July 1964, and four amber signal
lamps designed to conform to that standard, except for their color,
and except that their candlepower shall be at least 2-1/2 times that
specified for red saignal lamps. Both red and amber lamps shall be
installed in accordance with SAE Standard J887, esxcept that:

{1) Each amber signal lamps shall be loocated near sach red
signal lamp at the same level, but clossr to the vertiocal
centerline of the bus; and

(11) The system shall bs wired so that the amber signal lamps are
activated only by manual or foot operation, and if
activated, are automatioally deactivated and the red signal
lamps automatically activated when the bus entranas door is
opened, "

WOTA: The lampe shall be wired independently and not wired through
the ignition switoh. This will allow ramoval of the ignition key
without affeating operatiocn of the alternatsly flashing eight
warning signal lamps.

1.7.1.1. Band - Each set of amber and red lampa shall have a minimum 3-inch
black band around the set and a 3-inch band between the lamps in
sach set, The color of this band shall be black enamel {(Coler No.
17038, Black Enamel of Fedaeral Standard 595a). If it is not
possible to provide a 3-inch band between the lamps in the aet, the
manufacturer will then provide a band as wide as possible. Any
visor or hood used to shade the lights and improve visibility will
not interfere with the intensity and photometric performance of the
warning lights {see SMBI Standard Neo. 001).

1.7.1.2. Mounting - If exterior pansla are cut to provide an opening for
installation of flush-mounted signal lamps, the lamps must have a
closed call sponge flange gasket with a minimum thickness of 3/16
inch. The gasket shall be the full width of the flange on the lamp,
Proper installation of the lamps shall be made in order to prevent
seepage of moisture into the opening.

1.7.1.3. Operating Instructions - Complete instructions for the detailed
operation of the warning signal lamp system shall be furnished with
each achool bus,

Backup Lamps - The color, reguirements, and mounting of backup lampa shall be
in acoordance with FMVSS No. 108, axcept two backup lamps are regquized by
Texas Specifications.

Clearance, Identification and Side Marker Lamps - Each bus shall be furnished
with the lamps listed below. The quantities, ococlors, requirements, and
mountings shall be in accordance with FMVSS Ho. 108, Each identifioation,
clearance, and side marker lamp inatalled to indicate schocol bus height and/or
width shall be the armored flush mounting type for protection of lens from
damage during normal cperation. The armored protectors shall in no way
interfere with the intended purpose of the lamps. The armored typse protectors
shall be Grote Manufaoturing Company, Madison, Indiana 47250, Modal Nos. 45012
and 45013, or KD Lamp Company, 1910 Elm Street, Cincinnatl, Ohio 435210, Model
Hos. 30469-%01 and 40266-301, or Neldon Mcdel Ho. 5050, or approved equal.
{See SBMI Standard No. 001 and FMVSS No. 108 for the types and proper location
of these lamps.)}

Example of an approved squal: Peterson Model - PM122.,

1.7.3.1. Clearance Lamps,

1.7.3.2. Identification Lamps.

1.7.3.3. Intermediate Side Marker Lamps (not required on buses less that 20
feet long).

1.7.3.4. Side Marker Lamps.
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E. 24- TRROUGH S8I1-PASSENGER BODY SPECIFICATIONS

1.7.4.

1.7.0.

Interior and Stepwell Lamps - Interior lamps shall be installed to properly
and adequately illuminate the entire aisle and smergency passageway. The
stepwell shall be llluminated with a separate lamp activated by cpaning the
saervice door. The fixtures shall have white or clear plastioc lenses attached
to mstal receptacles. The stepwell lanmp ahall also have a metal bezel. The
lamps shall be designed for a 12-volt electrioal system and shall have
installed a minimum 15 candlepowsr lamp bulb. The fixtures shall be mounted
80 as to provids adequate illumination of the passenger and driver’s
compartsant. Spacing of the lamp fixtures shall be the option of the bus body
manufacturer.

1.7.4.1. Quantity - The quantity of interior lamps required for each bus
shall be as listed below:

SCHOOL BUS SIEE INTERIOR CRILING LAMPS
{Number of Passengers) {Minimum Required per Bus)
24 and 35 3
47 and 53 4
59 and 65 5
71, 77, and B3 6

1.7.4.2 Stepwsll and interjor lamps approved are as followsa:

MAWUPACTURER CATALOG NOMERR
Dome Lampa Stepwell Lamps
Arrow Safety Device Co. 043, 03¢ (Equivalent lamps
Cardinal Mfg. Co. 1271-G1 with metal bezels)
Grote Mfg. Co. 230 (61031)
K-D Lamp Co. KD530-12
Weldon Ino. 8005

License Plate Lamp - The color, requirements, and mounting of the license
Plate lamp shall be in acocordance with FMVSS No. 108.

Reflex Reflactors and Intermediate Reflex Raflectora - The quantities, colors,
requirements, and mounting of reflex and intermediate reflex reflectors shall

be in accordance with FMVSS No. 108, except one amber reflex reflector on the

front, one amber intermediate raeflex reflector cn buses 30 feet or longer, and
one red reflex reflector on the rear shall be mounted on each aide of the bus

body. The ambaer reflex reflectors mounted near the front and on each side of

the chassis are required on Texas buses in addition to the reflectora required
by FMVSS No. 108.

Tail and Stop Lampa - The quantities, colors, requirements, and mounting of
tall and stop lamps shall be in acoordance with FMVSS No. 108, except stop
lamps shall be 7 inches in diameter and mounted at approximately the belt line
level of the bus. A set of minimum 4-inch tail/stop lamps shall be installed
below the 7-inch set. Base of lamps shall be metal or durable plastio
preferably with screv lens. Lenses shall bs secured to lamps by a fastening
methed which requires a tool t¢ remove the lens. The lamps shall be Grote
78002 or 78102 taillight, KD Lamp Company Models 258-2601 or 258-26053, or
approved equal.

Example of an approved equal: Truck-Lite Model $0-91.

Turn-Signal/Bazard Warning Lamps - The quantities, colors, requirements, and
mountings of turn-signal/hazard warning lamps shall he in accordance with
FMVSS No. 108, except rear turn-signal lamps shall be 7 incohes in diameter,
The front turn-signal lamps shall be the double-face pedestal type or they
shall be of the "wrap-around typa" (except single-faced type on forward
control buses). They shall be mounted in such a manner so as to be capable of
withatanding all normal vibrations, On double-faced pedestals, the front lens
shall be ambex; the reaxr lens shall be red or amber, or a shade between red
and amber. The operating units and flasher for turn-signals and vehicular
hazard warning signalas shall meet the requirements of FMVSS No. 108,
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1.9.

1.10.

E. 24- TEROUGE 03-PASSENGER BODY SPECIFICAYIONS

1.7.6.1, Installation - If exterior panels are out to provide an opening for
installation of flush-mounted turn-signal lamps, the lamps must have
a closed cell sponge flange gasket with a minimum thiockness of 3/16
inch. The gasket shall be the full width of the flange on the lamp.
Proper installation of the lamp shall be made in order to prevent
sespage of molature into the opening.

1.7.8.2, Wiring - The aexposed wiring to the signal lamps shall be enclosed in
a one-plece waterproof loom, or egquivalent, leading directly from
the lamp body to the interior of the bus body. The wiring shall be
supported at the lamp body and at intervals of not more than 6
inches until it enters the bus body.

1,7.9. Warning Devices - Each school bus shall be equipped with three triangular
warning devices meeting the requirements of FMVSS No. 125, The devices shall
be packed three per metal or heavy-duty plastic box, or they may be
individually packed in metal or heavy-duty plastic boxes with the thres boxes
contained within a carrier. Warning devices shall be securely mounted in the
driver’s compartment. ¥Triangular warning devices furnished shall be approved
by tha Taxas Departmant of Publioc Safaty.

LICENSE PLATE ROLDER - A racessed license plate holder shall be mounted on the left
rear of the bus body. The recess shall bs minimum of 3/8-inch deep at the top and
shall be located so that the license plate will receive illumination from the clear
lens on the underneath side of the tail light, or by a separats lamp.

OPENINGS - All openinga in the floorboard or firewall between chassis and
passenger-carrying compartment, such as for gearshift lever, ateering column, and
auxiliary brake lever, shall be sealed. All openings between chassis and
passenger-carryilng compartment made cue to alterations by the body manufacturer must
ba sealed.

PAINTING -
1.10.1. Preparation and Cleaning -

1,10.1.1. Surface Preparation - The method used 1n the cleaning and
preparation of all surfaces to be primed shall be equal to that
apecified by Federal Specification TT-C-490B for equivalent use.
The final preparation for priming shall include a careful inspection
to make certain that all surfaces to be primed will permit optimum
adhesion of all paint films.

1.10.1.2. Surface Cleaning - All interior and exterior panels and rub rails to
be palnted or coated shall be thoroughly oleaned to remove all rust,
grease, wald slag, and other foreign material prior to priming. Any
welds on the components for the bus body or chassis shall be
dressed, sanded, buffed, and thoroughly cleaned to remove any slag
and to properly prepare the welds for priming. After proper
cleaning, these components shall be thoroughly rinsed., HNeither the
oleaning process nor the rinses shall impair the zinc phosphate
coating of the panels or rub rails.

1.10.2. Primer Coat -~ After the components have been thoroughly cleaned and prepared
as described above, they shall be totally primed and dried. These components
may be primed and dried either prior to or after installation. All components
such asz rivet or bolt beads and damaged areas shall be thoroughly cleaned and
primed.

NOTES : Components of the body frems system need not be primed, sxcept for
walds. All processes and methods used in the priming operation
shall be in accordance with the best reccognized industrial
practices, Primers shall be those recommended by the paint
manufacturer supplying the finish coat enamels. Primers may be any
color.

Clear-coated panels are required below the passenger windows and in
the stepwell (see Par. E.2.9.}.
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1.11.

1.12.

2. 24- THROUGE 03-PASSENGER BODY SPECIFICATIONS

1.10.3. Finish Coat - After all interior and exterior panels and rub rails have baen
preparsd, cleaned, and primed as specified above, they shall be finished with
a first quality baking enamsl, applied and baked acoording to the paint
manufacturer’s instructions. These enamels, when applied over the paint
sanufacturer’s recommended primer, shall have props:ities equal to or better
than those spscified by Federal Spsoification TT-E-469F, Class B. Both
interior and exterior enamel finish coats shall have a minimum dry film
thickness of 2 mils, when tested with a "dry film thickness gauge" {auch as
the "Elcometer Dry Film Thickness Gage," Gardner Laboratory, Inc., Bethesda,
Maryland 20014) oconforming to Federal Spscification TT-C~4%0B. All procesases
and methods used in the enamael finish ccat operation shall be in accordance
with the best recognized industrial practices. In no instance shall the
enamsl finish ocat be applied over an unprimed surface.

WOTK: Alternate methods for preparing metal surfaces and painting procedures
will be considared on an individual basis. Manufacturers shall submit
their procedural data to the Commiasion for approval where methods are
used that differ from those specified above,

UMDERCOATING - Undercoating is required to provide for insulation, scund deadening,
protection from road minerals, and rust prevention, as applicable, and shall mest the
following:

1.11.1. Application - The entire underside of the bus body, including floor members,
wheelwslla, side panels below the floor level, and all metal fenders or
fendars with metal liners shall be coated with 1/8-inch thick material as
specified above. The underoccating shall be applied in acceordance with the
undercoating manufacturer’s instruoticons. Do not cover up or cbliterate the
chassis identification plate (see Par. A.8.4.3.).

1.11.2. Material - Insulating and undercoating materials shall bs an asphalt base
underbody coating conforming to Federal Specification TT-C-520B, such as
R-477-139, manufactured by Daubert Chemical Co., Chioago, Illinois 60638 or
Lion Nokorode Emulslion 331 as manufactured by Lion Oll Company, El Dorado,
Arkansas 71730, or an approved equal. An example of an approved equal 1=
Tectyl MC121B, manufactured by Ashland Petroleum Company, Box 391, Ashland,
Kentucky 41101, applied to a dry film thiockness greater than 20 mils.

WIRING - All wiring shall conform tc the current standards of the SAE. All
gonnecticns shall bes made by scldering or by an industry-approved copnector. All
wires shall be insulated and shall be enolased in a fibrous loom, or equal, for
protection from external damage and short circuits. The wires shall be sscurely
attached to the body and chassis at interval of 24 inches or less.

1.12.1. Accessory Wiring - Body-inatalled accessories shall be wired from the battery
through a low voltage solenold cut-off awitch operated by the ignition key
sxoept for the eight light warning system and hazard warning lights.

1.12.2. Coloxr and Humber Coding - A system of color and number coding shall be used
and an appropriate identifying diagram shall be provided together with the
wiring diagram provided by the chassis manufacturer,

The following body interconnecting oircuits shall be color coded as noted:

FUNCTIOR . COLOR

left Rear Directicnal Signal Yellow
Right Rear Direoticnal Signal Dark Green
Stoplights Red
Backup Lighte : Blue
Taillights Brosn
Ground White
Ignition Feed, Primary Feed Black

The color of the cables ashall conform to SAE J1128

1.12,3. Fusing - Each circuit, exoept starting and ignition, shall be fused separately
or shall have an adequate circuit breaker. Two extra fuses for sach size of
fuse installed on the bus by the body manufacturers, shall be convenlently
mounted on the bus body.
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B. 24- THROUGH 83-PASSENGER BODY SPECIFICATIONS

1.12.4. Main Cirouits - The electrical system wiring shall have at least nine main

olrcults:

{1) Head, tail, stop (brake), and instrument pansl lamps.
(2) Clearance and stepwell lamps.

{3) Dome lamps.

{4) Starter motor.

{5) Ignition and emergency door signal.

(6) Turn-aignal (directional).

(7} Alternately flashing signal lamps.

(8) Horn.

(9) Heater and dafroster,

COMSTRDOCTIION -

2.1.

GENERAL REQUIREMENTS - 24- through B3-passenger achocl buses shall meet or exceed the
bus body jeint strength requirements of FMVSS No. 221. The bodies shall be reasonably
dustproof and watertight. The maln steel components are listed below and their
requirements are listed in Table 9. They shall be constructed of Type 1 steel except
as ncted there:

2.1.1. Components - The main structural components of the body shall aconalst of:

2.1.1.1. The Body Frame System - posts, bow frames, strainers, front and rear
framing, longitudinal frame members, and emergency door posts.

2.1.1.2. The Exterior Paneling -~ side panels, rub ralls, service doors,
emergency doors, skirts, roof panels, window jamba (post caps),
window sills, and front and rear panels including front cowl.

2,1,1.3, The Floor System - floor panels, maln cross members, auxiliary cross
members, wheelhousing, steps, and atepwell bracing.

2.1.1.4. The Interior Panealing - side and calling panels,

2.1.2. Body-Chaesis Attachment - The body shall be attached to the chassis frame by
means of U-bolts with 7/16" diameter threads and a minimum 10,000 lbs tensile
pull strength per arm, and the manufacturer’'s standard clips to prevent
slippage between the chassis frame and the bus body. The U-bolts shall be
fitted with lock washers and nuts and, after the nuts have bsen securely
tightenaed, the threads of each U-bolt shall extend a minimum of 1/2 inch past
the nuts. EXach buas shall be furnished with the following as indicated:
2,1.,2,1, Body-Chassis Insulation - Anti-squeak material in continuous stripa

or rubber pads shall be permanently and firmly attached to the frame
ralls or cross members to insulate chassis from the body.
2.1.2.2. Other Fastening Devices - All other main cross members {not attached
by U-bolts) on all sires of bodies shall be attached to the chassis
with the manufacturer’s standard fastening devices whers possible.
Shear bolts or other equally effeoctive devices approved by the
Commlssion, may be used in addition to U-boltas and standard clips to
eliminate slippagea.
2.,1,2,3, U=-Bolt - Bus bodies shall be attached to the chassis with U-bolts.
The number used and their placement shall bes as followa:
BUS BSIZE* RO, OF U-BOLTE, Min* PLACEMENT
24 4 (2 on each frame ralil) 1/3 and 2/3 length of buas
35, 47, & 53 6 (3 on each frame rall) 1 at each end; one in center
59, 65, 71, 77, & 83 8 (4 on each frame rail) 1l at each end; one about one-

third and one ahout two-thirda
of length of bus,

School buses equipped with any combination of wheelchalr 1lift
positions and conventional seats shall have as a ainimum, the number
of U-bolts as if the bus were equipped with all conventional seating
{(@.g., a 7l-passenger school hus body equipped with any combination
of wheelchair poaitions and conventional seats shall have at least 6
O-bolts (four installed on each frame rail}.
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E. 24- TEROUGE 0)-PASSENGER BODY SPECIFICATIONS

TARLE WO. 9
c STERL COMPONENTS
WOMINAL METAL THICKNESSES AND EINC COATING DESIGMATIONS
ITEM COMPONENTS THICKNESS, in METAL
TRBESR EZINC-COATING
DES IGEATION
1 Bows, Frames 0635 G60
2 Bows, Roof 20635 G650
3 Cowl, Front 0635 G60
4 Doors, Emergency and Bervice: . G60
4a Exterior Panel .0396 G60
4b Interior Panel 20336 G60
5 Door Poste:
Sa Emergency Doox +0785 860
[ Floor Panels 0785 G60
7 Longitudinal Frame Members:
7a Flocr Line .0635 G60
b Seat Line .0635 G60
Te Belt Line .0635 G60
Id Mindow Header Line 20635 G60
8 Panels, Exterior:
8a Front .0396 G&0
8b Rear .0396 G60
Bc Roof .0396 G60 or A60
B8d Side .0396 G60 or A60
Be Skirts L0396 G690
9 Panels, Interior:
Sa Headlining .0336 G60 or A60
] 9b Front Lap .0336 G60 or A60
g 9c Rear Lap . 0336 G60 or A60
E od Lower {(below windows 10336 G60 _or AGO*
' 10 Posts, Side L0635 G690
= 11 Rub Ralls:
c 1lla Skirt Line .0635 G60
11b Flocr Line .0635 360
1llo Seat Line .0635 360
11d Rindow Line . 0396 G60
12 Wheel Eousing - 0635 G660
13 Window Sills . 0396 GEO**

*MOTE: Lower interior embossed panels (Item No. 9d) and stepwell wall panels shall be
clear-ccated galvanired steel, ASTM designation A446-76, or Galvalume,
aluminized steel, or aluminum over steel.

**HOTE: It is mandatory that all components listed in Table No. 9 be of the following
types of steel, unless otherwise specified, and except Item No. 13 may beo of
aluminum alloy 6063-T6 having a minimum thiockneas of 0,062 inchk. Any and all
other metal components not listed in Table No. 9 may also be pino-coated
steal:

TYPE I {Regular) - ASTM Speolfiocation A525, coating designation G600, as speoified,
mill zino~coated steel, Coated stesl, sxcept components not to be primed and
painted, shall have a smooth minimized spangle surface which has been zinc
phosphate treated by the steel mill or by tha bus body manufacturer.

TYPE II (Alloyed) - ASTM Specification AS525, ocoating desigmation A60, mill zino-ooated
steel which has bean zinc phosphate treated by the steel mill or by the bus
manufacturer.

Standard ANCI tolerances allowed for metal thickness requirements.
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E. 24- TEROUUR 83-PASIENGER BRODY SPECIFICATIONS

2.1.3.

2.1.5.

2.1.8.

2.1.10.

Body-Cowl Attachment - Buses aquipped with chassis manufacturer’s cowl shall
be furnished with the body securely attached tc the rear face of the chassis
cowl with a minimum of 9 bolts, nuts, and lock washers. On all such buses the
Junction betwsen cowl and body shall be sealed tco form a gastight and
watertight seam. The sealant used shall be either the best grads of molded or
extruded rubber weather stripping or a good quality, pressure applied,
sllicone elastomer sealant.

Bus Body Length - The bus body shall extend to, or farther than, the end of

the chasais frame soc that all main cross members and auxiliary cross meabers
will rest upon the chassis frams. The distance from the end of the chassis

frame and the rear of the body shall not exceed 6 inches.

Caulking ~ A flexible, tenaciocus, high quality caulking compound or adhesaive
shall be applied to the top of all rub rails, all unwelded metal joints, and
to any place where molsturs could enter through the exterior panels. This
does not include the fresh air intake or heater or drain openings at the
bottom of the rub rails. The compound shall bs applied to the required areas
in a neat and workmanlike manner without veids or skips.

Chassis rrame Alteraticns - The body manufacturer shall not in any manner
alter the 24- through 83-passenger chassis frame except to ocut off the rear
portion of ths frame whare necessary to weld bumper braces, and to lengthen
the frame in order to ocomply with the requirements of Par. F.3.1. None of the
rivets in the chasais frame shall be cut flush with the frame or ramoved. The
body manufacturer may alter the chassis frame to adapt atandard chasasis to
forward contrel. {Any change must have body manufacturer’s warranty.)

Exhaust Pipe Extenaion - The body manufacturer shall furnish and install an
exhaust pipe extension when necessary in order to insure ocompliance with the
chassis requirements of the exhausat system (see Par. F.5.5.). The tail pipe
shall not extend beyond the rear bumper.

Fasteners, Bolts and Riveta - All bolts and rivets used in the manufacture of
the achool bua body shall be high strength metal. All bolts shall be equipped
with lock washers or cther acceptable devicea to prevent loosening under
vibration, All bolts, nuts, and washers exoept U-bolts, thelr nuts and
washers, shall be parkerized, ocadmium-plated, or otherwise rustproofed.

Fasteners, Other - Sheet metal sorews or self-tapping bolts of any type shall
not be used in the construction of bodies exoept:

2.1.9.1. Alignment® of doors or in conjunoticon with rivets, welds, or bolts
for compliance with FMVSS No. 221, as applicable, cor,

2.1.9.2. Attachment of exterior mirrors in certain cases (see Par, E.3.8.5,),
or,

3. Eleotrical wire moldings and light fixtures

.4, Installation of header pada over the doors, or

5. Installaticon of rub rails or emergency door handles and latches

where it is impossible to use rivets or bolts, nuts, and look

washers and then only when these fasteners are used in oonjunction

with the manufacturer’s standard metal adhesive which is used to

meat joint strength requirements, or,

2.1.9.6. Interior panels whioh must be removed to give acoessibllity to other

interior or conocealed ocomponents, or,

Seat oonstruction {See Par. K.2.13.5.2.), cor,

Window frames when applied with the metal adheaive.

*When self-tapping bolts are used to align doors, they shall be
tack-welded at the head or applied with the metal adhesive and shall
not exceed the number of rivets, or bolts, nuts, and washers
installed in the door hinges.

Front Body Section, Semi-forward Control Bodies - On semi-forward control 24-
through 71-passenger buses, the front body section of the school bus from the
windshield forward shall be of the bus body manufacturer’s standard design and
shall contain, but not be limited to, the following components:

2,1.10.1. Fenders - Properly braced fenderas with the total spread of the outer

adgea exceeding the total spread of the front tires when the front
wheels are in the straight-ahead position,
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2.3

RE. 24~ TEROUGH $3-PASSENGER DODY SPECIFICATIONS
2.1.10.2. Grille - A suffialently reinforced grille assembly.

2.1.10.3. Hood = Hood cover with latching mechanism providing acceas to the
forward part of the engine.

2,1.10.4, Lamps - Beadlamps and parking/turn-signal lamps as required by FMVss
No. 108,

2.1.11. Fuel Filler Opening - The body manufacturer will provide an cpening in the
body panel of sufficient size to allow easy access and entry of fuel norrle to
the fuel tank filler neck opening. This opening in the panel must be sc
positioned that the filler neck, when viewsed at right angles from the side, i»s
approximately centered in the cut-out, This opening shall be provided with a
hinged cover sc designed and constructed to remain open when fueling is in
progress and remain in a totally olosed position at all other times (ses Par.
E.2.10.3.1.).

2.1.12. Identification Plate - Each body shall bear in a prominent place a permansntly
attached plate showing the name of the manufacturer and the body serial number
(sea Par. A.6.4.2.).

2.1.13. Steering Wheel Placement - There shall be at least a 2-inch olearance between
the steering wheel and the cowl, instrument panel, or any other surfaoe.

2.1.14. Wood - The use of wood shall be limited to the construction of passenger
seats, seat backs, or header pads, and the bottom of any tool compartment or
to insulate floors.

ACCESS PANELS - Any panel used for access to the engine radiator or radiator ovarflow
container and installed in the passenger compartment shall have a keyed lock. (This
does not inolude the engine cover.)

BATTERY COMPARTMENT - If the battery is mounted on the chassis frame (which is
required on diessl-powered buses), the bus body manufacturer shall provide a battery
compartment beneath the floor of the bus body. This compartment shall be a skirt type
container, reinfqroed and equipped with a pullout receptacle and an ocutaside accesa
door. The battery compartment ashall provide complete weather protection for the
battery as well as tctal access for servicing (eee Par. F.4.2.4.). Battery cables of
sufficiant length shall be providad to acocmmodate tha mounting of tha battery in thias
compartaent, and the body manufacturer shall mount tha bettery in the compartment.
This compartment is not available on rear engine buses.

BODY FRAME - The complete body frame shall be formed, welded, riveted, or lock beolted,
assembled and constructed in accordance with recognized engineering practices within
the bus body industry.

2.4.1. Design -~ The frame shall have a formed shape with a ainimum cross sectional
depth of 1~1/8 inches, Frame members, running from one side main cross membar
to the other aide main cross member, may be continuous bow frames, or they may
consist of side posts and roof bowa. If side posts and roof bows are used,
avery palr of side posts must be connected by a roof bow to form the
squivalent of a ocontinuous bow frame. The alde posts shall be aet on not more
than 30-inch centers, except that one side post and bow or one bow frame may
be set on a maximum of 38-3/4 center, or three bow frame sections not
exceeding 36-1/2 inches may be used in any one body (up to four 38~3/4 inch
body frame sections may be used for Forward Control Rear Englne buses ONLY).
Bach of the side posts or bow frames shall be secursly welded, riveted, or
lock bolted to the floor system at each main coross member or to the
longitudinal frame member which 1s located at the floor line. Each side post
and/or bow frame must also be attached, as specified abova, to the remaining
longitudinal frame membars.

2.4.2. Front Frame Section - The front frame shall be a unitized framework of formed
sectiona designed with the necessary stress members required to withstand the
torsional stresses set up by or in the chassis. The corner posts shall extend
from the bottom of the body to the windshield headar and shall nct cause or
produce a "blind spot™ for the driver. The front assembly shall be securely
attached to the floor aystem by lock bolting, welding, or riveting and shall
be securely bolted toc the chassis cowl in such a manner as to not to cause
undue strain (see Par, E.2.4.1.). :
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. 24- THEROUGE 33-PASSENGER BODY SPECIFICATIONS

2.4.3.

2.4.4.

2.4.5.

Longitudinal Frame Members - The body frame shall have not less than four
individual side longitudinal frame members extending the full length of the
body (except as interrupted by side posts or when cut for an cpsning for the
wheelhousing). One sach shall be lecated at the fleoor line, the seat line,
the balt line, and at the window header line. The belt line longitudinal
mamber may be replaced by an exterior rub raill, i.e., an extra rub rail in the
belt line area. This rub rail shall meet requiremants specified under ROB
RAILS, Par. E.2.10.

Material - The body frame aystem (see Par. E.2.1.1.) shall be of the type,
grade, and thickness cof steel specified in Table No. 9 or approved equal, and
shall meet the requirements of FMVSS No. 220.

Rear Frame Section - The rear frame shall consist of a formed sill, two posta
(one on sither side of the emergency door, extending from the sill to the roof
bow and intersected by a rear header at the proper point), and suitable
strainers to form a rigid framework. This framework shall be assembled and
attached to the floor system by welding, riveting, or lock bolting.

EMERNGENCY EXTTS - Taxas school buses shall be provided with emergency exits as listed

below:

2.8.1.

EMERGENCY DOORSE - The emergency door shall be of the type, grads, and
thickness of steel specified in Table No. 9 or approved squal. Emergency
doors on buses furnished to this specification shall be squipped with doors
meeting the requirements below, Emergency doors shall be furnished with upper
glass panels, permanently closed, set in rubber or sealed againast rubber.

(See Par. E.2.19.2. for glaring requirements and Par. E.1.4.4. for lettering.)
NHo seat or other object shall be placed in the body that restriots the
passagevay to the emergency door to leas than 12 inches. There shall be no
ateps leading to the emergency doocr.

2.5.1.1., Attachment -~ The hinges for the emergency doors shall be attached
with rivets or bolta, nuts, and lock washers. Metal sorews or
self-tapping bolts are not acceptable. Metal screws may be used for
alignment of doors while installing rivets. Self-tapping bolts may
be used for alignment if the bolts heads are tack-welded to the
hinges {see Par. E.2.1.9.1.). '

2.5.1.2. Design - The emergency door on all except rear-engine buses* sghall
be located in the center of the rear of the body and shall have a
minimum horirontal opening of 30 inches and a minimum vertical
opening of 48 inches measured from the floor level. The door shall
be hinged on the right side of the body (forward side for rear
engine buses), shall open cutward, and shall be designed to permit
opening from both inside and outside of the bus, It shall be
properly sealed against moisture and dust,

*A left rear emergency door meeting the regquirementa of FMVSS No.
217, shall be providad on rear engine buses.

2.5.1.3. Door Holding Device - A means {device) shall be pProvided to hold the
swing~out typs door(s) in the fully opened position (90 wminimum).

2.5.1.4. Glass Panels - The glass in the smergency door shall have an area of
not lesa that 299 aquare inches and shall be set solid in a
waterproof manner {(see Par. E.2.19.1.1.). The installation of glass
in the lower portion of the door is required and shall meet the same
requirements (lower glass panels mot required in the emergency doors
of raear engine buses). The lower glass panels shall be the body
manufacturer’s standard size. These glass panels shall be installed
sacurely to prevent removal by hand.

2.5.1.5. Beader Board - The head impact area on the inside at the top of the
emergency door shall be protected by an energy-absorbing, padded
header board, 3 inches wide and one inch thick, extending the full
width of the emergency door to prevent injury when accidentally
impacted.

o4
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2.5.1,6. Latoch - The emergency door shall be equipped with a alide bar rack
and pinion (cam) ocperated latch, The slide bar shall be
approximately 1-1/4 inoches wide and 3/8~inch thick and shall have a
minimum stroke of 1-1/8 inches. The slide bar shall be spring
loadad so as to raetain the bar in the closed position and have a
minimum of one inch of horizontal bearing surface bsyond the edge of
the door frame when the door lock 1s in a latched positicn.

2.5.1.7. Latch Handle = The movement of the lock handle through its full arc
of opsration shall not be obstructed by, or sxtended into the area
behind the rear seats at the emergency door. The handle, when in
the olosed position, shall meet the requirements of FMV8S No. 217.
The design of the latch handle shall allow quick release, but shall
offer protection against acoidental release. Control of the
fastening devices from the driver’s seat shall not be permitted. A
pull handle shall be installed on the inside of the emergency door
so that the door can be securely olosed for positive fastening.
Provisions for opsning from the outside shall oconsist of a handle
(device) designed to preavent "hitching a ride" yet allowing the door
to be opened when necessary. The outside handle, when in the closed
position, shall extend vertiocally downward from its pivot center.

2.5.1.8. 8Switch - The emergenoy door latch shall be equipped with a
heavy-duty electric plunger-type switch connected te a warning
buzzer located in the driver’s ocompartment. The awitch shall be
enclosed in an adequately protected ocase, and wires leading from the
awitch shall be oconcealed in the walls. The switch shall be mounted
plumb, parallel, and perpendicular to the striker plate of the lock
slide bar. The switoh shall be installed so that the buzzer will
sound before the door handle 1s turned far encugh to permit the docr
to open. The switch shall be Cole-~Hersee’s No. 9118, having an
upset end {(knob) on the plunger head,

Side Emergency Exits and Rocf Hatches - Texas school buses shall be provided
with side emergency exits and roof hatches. These side emergency exits may be
either side smergency doors meeting the requirements of Par. E.2.5.1. above
{except that they shall be hinged on the forward side) or they may be push-out
type side windows meeting the requirements of Par. E.2.19.1.5. and FMVSS No.
217. Single emergency oxits shall be installed near the center of each

side, except that on Type D buses, they shall be installed near the center of
sach aidae, but in the rear portion in aocordance with Federal Standsrds. Whean
so speaified in the Invitation for Bids {(see Option 39), additional push-out
windows shall be furnished {quantity shall be specified by schocl distrioct).
Two OI more emaergency exits per side shall be as "equally spaced” as
practiocal. Roof hatches shall be the body manufacturer’s standerd. They
shall be equipped with an external and internal handle. Texas achool buses
shall be provided with minimum side emergenoy exits and roof hatches ae
follows:

NUS CAPACITY MINIMON REQUIRED EXITE/HATCHRS

Up to 22-passengers 1 emergenocy exit per side and 1 roof hatch
23~ thru 65=-passengers 1 emergency exit per side and 2 rcof hatches
Larger than 66-passengers 2 smergency exits per side and 2 roof hatches

FLOORS - The floor system {see Par. E.2.1.1.3.) shall be of the type, grads, and
thickneas of steel specified in Table No. 9 or approved equal (see Par. E.3.1. for
requirements for acoess port to fuel sending unit}.

2,6.1.

Conatruction and Installation - The flcor panels shall run the full width of
the floor and shall be supported on all cutside edges by a longitudinal frame
mexbar. The floor panels shall be welded, riveted, or bolted to the main and
auxiliary cross members and shall be Jolned so as to form a leakproof and
dustproof floor, The main and auxiliary cross members shall extend the full
interior width of the floor panels, The side posts or bow frames shall be
securely welded, riveted, or bolted to the floor system and to the
longitudinal frame membars or gussets,
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